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USE OF D11SOPROPYL FLUOROPHOSPHATE ("DFP") 
IN TREATMENT OF GLAUCOMA 

IRVING H LEOPOLD, MD 

AND 

JULIUS H COMROE Jr, MD 
PHILADELPHIA 


D IISOPROPYL fluorophosphate (“DFP”) has been shown to have 
a marked and prolonged miotic effect, in normal men and animals 1 
The miosis may be accompanied with spasm of accommodation and 
ciliary pain 2 These effects have been shown to be due entirely to the 
mactivation of cholinesterase and not to direct action on the ms and 
ciliary muscle 3 In this respect “DFP” is similar to physostignune 1 and 
■neostigmine , 5 but m its reaction with chohnestei ase it is at least five 
and a half times as potent and much more pei sistent than physostignune 6 
“DFP” can also overcome the effects of atropine and homatropme on the 
pupil and ciliary muscle 3 'Finally, “DFP” has been shown to resemble 
physostignune in its influence on the intraocular tension of normal human 
eyes, lh differing, howevei, m that its effect is much moie prolonged 
Occasional normal human eyes show a rise in intraoculai tension with 


“DFP,” lf - lh but the majority display a subnormal tension for several 
days after one local application of very dilute preparations of “DFP ” 7 


From the Departments of Ophthalmology and Pharmacology of the University 
of Pennsylvania, under contract with the Medical Division, Chemical Warfare 
Service, Edgewood Arsenal, Md 

1 (a) Mazur, A, and Bodansky, 0 J Biol Chem 163.261, 1946 
(6) Koelle, G , and Gilman, A Personal communication to the authors (c) 
Bowden, E , Horton, R G , Sober, H A , Hunt, C M, and Ferguson, R L 
Personal communication to the authors (d} Wallen, L , Horton, R G, and Sober, 
H A Personal communication to the authors (<?) Adrian, E D , Kilby, B E ' 
and Kilby, M Personal communication to the authors (/) Cullumbme II Per- 
so,Ml communication to the authors ( s ) Scholz, R Personal common, cafon to 

,c autiors ( i) Scholz, R, and Wallen, L J Personal communication to the 
authors (i) Loughlm, R C Personal communication to the authors 

2 Wallen, Horton and Sober m Cullumbme « Scholz and Wallen u. 

,., D L„f P0 ' d ' 1 ■? ' an< > Comroe, J H , Jr Effect of Dusopropyl Fluorophosphate 
( Ul 1 ) on the Normal Eye, Arch Ophth , this issue, p 17 

414, 4 1905 nderS ° n ' H K EffCCt ° f P ° 1Sons upon the Ins > J Physiol 33 156 and 

TW 5 1 H> and Comioe ’ J H,Jr Influence of Neostigmine on the 

/ V f^ d , InS o{ Cats Proc Soc Exper Biol & Med 60 382, 1945 
- "fackwortli, J F Personal communication to the authors 
/ Scholz and Wallen «> Loughlm u Leopold and Comroea 
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Physostigmme 8 and neostigmine 0 ai e also capable of pi oducing elevated 
intraocular pressure m some normal eyes of animals and human subjects 

Because of the prolonged effect of very dilute piepaiations of “DFP ’ 
when locally applied to the normal eye, it seemed advisable to test the 
efficiency of this agent in glaucomatous eyes Its lack of irritant piop- 
erties had already been demonstrated in rabbits in w Inch aftei application 
of a single lethal or repeated sublethal doses of “DFP” to the e)es 
there were no signs of clinically or histologically demonstrable damage 
to the eye, ls and even direct injections into the anterior chamber of 0 1 
cc of 0 1 per cent “DFP” produced no permanent ocular damage 3 
Studies of the pharmacologic action of “DFP” in the human subject b\ 
Comroe and co-workers 10 indicated that little if am danger of systemic 
toxicity would be encountered from doses considerably larger than those 
used locally in the eye 

Because of the necessity of using these drugs over long periods, it 
was essential to employ a stable preparation of “DFP ” Koelle’s 11 
studies indicated that “DFP” was stable in peanut oil but not in aqueous 
solutions Ten normal subjects were therefore tested for tolerance to 
fresh peanut oil (Planter’s) by irrigating the eyes with 3 to 5 cc of the 
oil twice daily for ten days No subjective or objective signs of irritation 
were noted, the only effect was a slight blurring of vision for a few 
minutes following the instillation, due to the oily film 

The stability of solutions of “DFP” in oil and water was determined 
on normal rabbit eyes by the ability of these solutions to constrict the 
pupil According to this test, a 0 1 per cent solution of “DFP” m 
peanut oil has maintained its potency for more than three months The 
same concentration in water gradually lost its potency and was entirely 
without effect by the seventh day 3 

In order to determine whether solutions of “DFP” in oil are as 
potent as aqueous solutions, 6 patients with normal pupillary phenomena 
were tested with 3 drops of 0 1 per cent “DFP” m oil m one eye and 
with 0 1 per cent “DFP” m ivater m the other eye The pupils were 
measured in dim light Ihe eyes receiving “DFP” in water showed 
maximum constriction of the pupil a few minutes before those receiving 
“DFP” m oil, but the eventual degree and duration of effect on pupillary 
diameter and intraocular tension (which was significantly lowered for 
four to eight days) were the same m the two eyes 

8 Duke-Elder, W S Text Book of Ophthalmology, London, Henry Kimp- 
ton, 1932, vol 1, p 518 

9 Kull, J The Use of Prostigmine in the Treatment of Glaucoma, Ophthal- 
mologica 104 23, 1942 

10 Comroe, J H Jr , Todd, J , and Koelle, G The Pharmacology oi 
“DFP” m Man, to be published 

11 Koelle, G Personal communication to the authors 
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USE OF DIISOPROPYL FLUOROPHOSPHATE (“DFP”) IN 
TREATMENT OF GLAUCOMA 

METHOD 

Fifty-two patients with glaucoma in one or both e> es were treated with "DFP" 
during a period of six months These patients represent a total of 78 glaucomatous 
eyes Whenever possible, intraocular tensions were measured throughout a 
preliminary twenty-four hour period, during which the patient received no miotic 
therapy With almost all patients other miotic agents had been tried before 
“DFP" was used All patients to be treated with “DFP” were admitted to the 
hospital for at least seventy-two hours, so that intraocular tensions could be 
watched throughout the entire period Tensions were estimated with a Schi^tz 
tonometer, tetracaihe hydrochloride (0 5 per cent) being used for topical anes- 
thesia Visual acuities and visual fields were tested, and ophthalmologic 
examinations were made weekly or biweekly on each patient Gonioscopic exam- 
inations were made on those eyes in which miotic therapy failed. Only in the eyes 
m wdnch tension w'as maintained at or below 30 mm of mercury and m which 
no loss of visual fields occurred were the tensions considered controlled 

Solutions of 0 005 per cent “DFP” in oil failed significantly to lower intra- 
ocular tension in the first 3 eyes with chronic simple glaucoma m which it was tiled 
Subsequent clinical trial indicated that 0 05, 01 and 0 2 per cent concentrations in 
oil are suitable for use in such eyes When a 02 per cent solution was ineffective, 
little w'as gained by using stronger concentrations 

RESULTS 

The results are summarized in table 1 Certain comments should 
be made on these data In 16 eyes of 13 patients 12 none of the miotics 
used (pilocarpine, physostigmine or “DFP”) lowered the intraocular 
tension satisfactoril} The right eye of patient 45 proved on histologic 
study to have an intraocular growth, and that of patient 4 presented 
ophthalmoscopic et idence of an intraocular tumor but the patient refused 
to have enucleation Patients 26, 34 and 42 had occlusion of the central 
letmal vein with secondary glaucoma and completely closed angles of 
the anterior chamber, according to gonioscopic examination Patient 
50 presented uveitis with secondary glaucoma and iris bombe following 
tiauma In patients 5, 37 (both eyes) and 38 (both eyes) the angles 
of the anterior chamber were too shallow for gonioscopic observation 
The angles of the anterior chamber of patients 31 and 41 were only 
partly open The left eye of patient 19 is also included in this series, as 
it responded partially, but not adequately, to treatment with “DFP” 
during a congestive phase 

12 Patient 4 (right eye), patient 5 (right eye), patient 19 (left eye), patient 
26 (left eye), patient 28 (right eye), patient 31 (left eye), patient 34 (left eye), 
patient 37 (both eyes), patient 38 (both eyes), patient 41 (both eyes), patient 42 
(right eye), patient 45 (right eye) and patient 50 (right eye) 
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Glaucoma, post-cataract 

In tracapsular cataract 

6/9 

19 

30 




extraction 

extraction (1937) 




OS 



Intracapsular cataract 
extraction (1938), cyclo 
dialysis (11/1939), (7/1940) 

6/G0 

19 

35 

23 E L 

OP 

74 

Ohronic simple glaucoma 

None 

2/60 blind 

25 

35 


OS 


Chronic simple glaucoma 

None 

6/22 2 (?) 

19 

28 

24 S F 

O S 

53 

Uveitis (BoccVs sar 
coid), secondary glaucoma 

Iridectomy (4/1945) 

G/G0 

35 

40 


25 A W 

OS 

65 

Secondary glaucoma, 

Extracapsular cataract 

6/100 

55 

60 




iridocyclitis following 

extraction (5/1944), 

(on atropine) 




capsulotomy 

capsulotomy (3/1945) 




26 E T 

OS 

70 

Glaucoma secondary to 
occlusion of central 
retinal vein 

None 

Blind 

76 


27 S H 

OS 

75 

Glaucoma secondary to 

Intracapsular cataract 

G/100 

30 

35 




intracapsular cataract 

extraction with peripheral 






extraction 

indectomy (6/1943), eyclo 
dialysis (11/1943) 




28 B E 

OB 

60 

Absolute glaucoma 

None 

Blind 

65 

70 


OS 


Chronic simple glaucoma 

Elliot trephination (5/1944), 
cyclodialysis (6/1944) 

G/30t 

25 

35 


29 

B 

H 

OB 

41 

Chronic congestive glau 
coma 

None 

Blind 

35 

40 




OS 


Chronic simple glaucoma 

None 

6/9 

22 

30 

30 

R 

P 

OB 

55 

Chronic simple glaucoma 

Cyclodialysis (4/1940) 

Blind 

25 

40 




OS 


Chronic simple glaucoma 

Cyclodialysis (4/1940) 

Light 

perception 

25 

35 

31 

E 

B 

OB 

74 

Chronic simple glaucoma 

None 

6/12 

30 

40 




OS 


Ohronic simple glaucoma 

None 

6/9 

35 

47 


* Pilocarpine nitrate and physostigmine salicylate were used t Without correction 
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Tormcr Miotic Therapy* 
Pilocarpine, 1% t i d 

Pilocarpine, 1%, t i d 
Physostigmine, 0 5% 
every 15 min for 1 hr 
Physostigmine, 0 5%,+ 
pilocarpine, 1%, every 
hour for 4 hr 
daily 


Pilocarpine, 1%, 4 x daily 
Pilocarplno and physos 
tigmlne, 0 25% 4 x daily 
Pilocarpine, 1% 3 x 
daily 

Pilocarpine, 1% 3 x 
dnily 

Pilocarpine, 1%, 4 x 
dnily 

Pilocarpine 1%, 5 x 
daily 


Pilocarpine, 0 5%, 3 x 
dnily 

Physostigmine, 0 5% < 

4 x dnily 


Physostigmine, 0 5%, 
twico in 30 min 


Physostigmine, 0 25%, 
every 15 min for 1 hr 
Physostigmine, 0 25% and 
Pilocarpine, 1%, every 
hour for 4 hr v 
Physostigmine, 0 25%, 
nnd pilocarpine, 1%, 

4 x daily 

Physostigmine, 0 25%, 
and pilocarpine, 1% 

4 x dally 


Physostigmine, l%, 5 x 
daily, pilocarpine 0 5%, 
t 1 d 


Pilocarpine, 1%, 4 x 
daily or physostigmine, 
0 25%, 4 x daily, given 
alternately 

Physostigmine, i%, 4 x 
dally 




and Othei Miotic Agents tn Treatment of Glaucomas Continued 


Tension 

Range 

Former Ther- 
apy (Schitftz) 

, 

Low- 
est, 

Mm 
Hg 

30 
19 


Tension. 
(Schiptz) Range 
with “D F P” 
Therapy 


High- 


Low- 

High- 

est, 


est, 

est, 

Mm 


Mm 

Mm 

Hg 

“DFP’’ Therapy 

Hg 

Hg 

35 

0 03% 2 X daily 

16 

25 

30 

0 1% “DFP,” 1 m- 


40 


40 

40 


stillation 

1 hr later 

30 

4 hr later 

19 

12 hr later 

13 

20 hr later 

35 

“DFP” repeated 

35 

1 hr later, pilocarpine 

35 

and physostigmme 
lhr later 

35 

Iridectomy performed 

35 

Tension since without 

16 


Period of 
Observa- 

Visual Field tions 

No loss of field on 4% mo 

use of “DFP" or of 
pilocarpine 




miotic therapy 


17 

28 


19 

30 

60 

0 03% once daily 

19 

22 

23 

0 05% once every 

3 days 

19 

22 

28 


19 

19 

25 

0 05% once every 

7 days 

16 

19 

28 

0 03% once every 

5 days 

16 

22 

35 

0 05% once daily 

16 

19 

25 


13 

* 30 

40 

0 05% once daily, use 

22 


discontinued after 4 
days, with clearing of 
hemorrhage in anterior 
chamber, tension sub- 
sided spontaneously 

No benefit, 003% 3 X daily m first 20 
after 1% hr 24 hr and thereafter 

55 once daily, benefit 

after first instillation 
apparent m 15 mm 
~6 0 1% every 2 hr for 

8 hr 


22 

No loss 

4% mo 

28 



25 

No loss 

4% mo 

28 



22 

No loss 

3 mo 

25 



30 

Recent loss with pilo- 

4% mo 

22 

carpine, no further Iosb 
with “DFP” 


30 

t 

4 days 

25 

No loss with “DFP,” 
iridocyclitis not subsided 

1 mo 


Fields subsequently 
reduced with indencleisis 

8 hr 


Comment 

No discomfort, eye ache with each 
instillation 


Blurred vision for 1-2 hr after each 
instillation 

Blurred vision for 6 hr after each 
instillation 


On first instillation, marked ciliary flush, 
no flare or floaters in anterior chamber, 
flush not noted ruth subsequent instilla- 
tions, patient bothered by redness of 
eyes and was greatly concerned with 
effects, drug was therefore stopped 
Blurring and some brow acbe for 4 hr 
after each instillation 

Eje ache, quite severe for l 2 hr after 
each instillation 


Slight eye ache on initial doses, not with 
subsequent ones, drug discontinued 
after 1 mo , cyclodialysis performed 


Eye ache similar to that with physostig- 
mine, perhaps slightly more severe 


26 

35 

0 05% once daily 

20 

26 

No loss with “DFP” 

4% mo 

48 

75 

0 05% once daily 

40 

48 

Blind 

✓ 

2% mo 

22 

39 


22 

30 

No loss with “DFP” 


35 

40 

Tension initially 

13 

16 

Blind 

2U, mo 

19 

25 

lowered with 0 05% 
“DFP” 4 x in 24 hr 

13 

19 

No loss with “DFP” 

4% mo 



then 0 05% once daily. 







0 05% once every 7 days 




25 

35 

0 05% once daily 

25 

30 

Blind 

3% mo 

25 

30 


22 

30 

No further loss 


30 

35 

0 05% twice daily 

19 

25 

No loss 

4/16/45 to 

40 

47 


25 

S* 

No loss 

6/2/45 
4/16/45 to 


4/27/45 


Eye ache for 1 hr with first 2 instilla- 
tions, much less with subsequent in- 
stillations, in last month no discomfort 

Some blurring of vision in left eye, no 
ache, but some ache in (blind) right eye, j 
not noted on recent instillations, patient ; 
greatly concerned by blurred vision m I 
left eye, visual field only 5 degrees about ' 
fixation, so that drug was discontinued 1 
Ache in brow and eye on first day, , 
visual blurring for 3 hr after each -■ 
instillation, right eye enucleated after i 
2^ mo for cosmetic purposes | 


No discomfort, patient uncooperative, 
so the drug was discontinued after 
3% mo trial j 

Ciliary injection and slight blurring in ' 
both eyes, conjunctival foiliculosis from 1 
use of physostigmme cleared OD i 
Elliot trephination (6/2/45), patient dis- i 
liked brow and eye ache and visual blur-' 
ring m this eye O S Elliot trephina- ! 
tion (4/27/45) 1 


7 


Table 1 — Comparison of Ditsopropyl Flnoi o phosphate (“DFP’) 


Tension Range 
Without Mio 
tics (Schi0U) 

\ lsunl , , 







Acuitj 

Lou 

High 






pith 

cst 

e=t, 






Correc 

Mm 

Mm 

Patient 

Eje 

Age 

Tjpe of Glaucoma 

Pre\ ious Operation 

tion 

Hg 

Hg 

32 M S 

OS 

65 

Chronic simple glaucoma 

None 

Light 

Perception 

26 

30 

33 4 B 

OD 

64 

Chronic simple glaucoma 

None 

6/12 

28 

o- 


OS 


Chronic simple glaucoma 

None 

6/lal 

28 

>5 

o4 W D 

O S 

72 

Postvenous occlusion 

None 

Blind 

35 

60 


35 J B 

OD 

5S Absolute glaucoma 

None 

Blind 

40 

43 


O S 

Chronic simple glaucoma 

None 

C/12 

30 

40 


36 J D 

OD 

53 

Chronic simple glaucoma 

None 

4/60 

0 

33 


OS 


Chronic simple glaucoma 

None 

3/60 

2j 

3S 

37 W D 

OD 

48 

Chronic congestive glau 
coma 

None 

6/9 

40 

3S 


OS 


Chrome congestive glau 

None 

Hand 

40 

61 




coma 

movements 




OD 


Chrome congests e glau 

Basal iridectomy (5/22/45) 

G/G0t 

30 

33 




coma 





38 S W 

OD 

50 

Chronic congestive glau 
coma 

None 

6/9 

33 

40 


OS 


Chronic congestive glau 
coma 

None 

Blind 

45 

51 

30 J L 

OD 

48 

Chronic simple glaucoma 

Elliot trephination (1/1945) 

6/9 

00 

35 


OS 


Chronic simple glaucoma 

Cyclodialysis (3/1945) 

6/15 

SO 

40 

40 E F 

OD 

58 

Glaucoma secondary to 
exfoliating lens capsule 

Elliot trephination (10/1944) 

6/«0 

30 

40 

41 J H 

OD 

39 

Chronic simple glaucoma 

None 

6/7 5 

43 

36 


OS 


Chronic simple glaucoma 

None 

Hand 

50 

61 





morements 



42 J W 

OD 

65 

Postvenous occlusion 

None 

Blind 

40 

5S 

43 S N 

OD 

67 

Chronic simple glaucoma 

Iridectomy (3/25/44) 

6/12 

23 

40 

44 P D 

OD 

64 

Chronic simple glaucoma 

Elliot trephination (10/1944) 

6/6 1 

30 

40 

45 J S 

OD 

65 

Glaucoma secondarj to 

None 

I ight 

50 

60 




intraocular growth 

perception 



46 F M 

OS 

56 

Secondary to ureitis 

None 

6/20 

40 

45 

47 J G 

OS 

46 

Chronic simple glaucoma 

None 

6/22 

27 

41 


4S 

B 

1 

OD 

74 

Chrome simple glaucoma 

None 

6/1 > 

70 

40 




OS 


Chronic simple glaucoma 

None 

Light 

perception 

o0 

47 

49 

L 

S 

OD 

55 

Chronic simple glaucoma 

None 

6/9 

26 

o3 




OS 


Chronic simple glaucoma 

None 

6/20 

30 

oG 

50 

B 

T 

OD 

35 

Traumatic uveitis secon 

None 

Light 

40 

43 






dary glaucoma, iris bombe 


perception 



51 

R 

L 

OD 

GO 

Chronic simple glaucoma 

None 

G/22f 

35 

47 




OS 


Chrome simple glaucoma 

None 

6/221 

30 

47 

52 

M 

H 

OD 

45 

Secondary glaucoma 

None 

Light 

67 

G7 


trauma many years pre perception On first visit 

viously, aggravated by nithm 1 hr 

recent trauma, hemorrhage 
of anterior chamber 


* Pilocarpine nitrate and physostigmine salicylate were used t Without correction 


Porincr Miotic Therapj * 
Pilocarpine, 1% t 1 d 

Pilocarpine, 1%, 4 x 
dnilj 

Pilocarpine 1% and 
physostigmine, 0 5% 

5 x dnilj 

Pilocarpine, 1% and 
phjsostlgmine, 0 23% 

4 x dailj 


Pilocarpine, 1% 5 X 
dailj 

Pilocarpine 1%, and 
phj sostlgmine, 0 5% and 
1%, 5 x daily 

Pilocarpine, 1%, and 
phjsostlgmine, 0a% 

4 x dailj 

Pilocarpine, 1% and 
phjsostlgmine, 0 5% 

5 x dailj 

Phjsostlgmine, 2%, 

4 x dailj 


Pilocarpine, 1% 5 x 
dailj 

Pilocnrpine, 1%, and 
phjsostlgmine, 0 25% 

4 x dnilj 

Phjsostigminc, 0 3%, 
pilocarpine, 1% 4 x 
daily 

Pilocnrpine, 2% 5 x 
daily 

Pilocarpine 1%, and 
Plijsostigmine, 0 2o% 

5 x dailj 

Plijsostigmine 0 5% am 
pilocarpine, 1%, 4 x 
dnilj 

No miotics, tried, onlv 
atropine l% 2 x dmlv 
Pilocnrpine 1% and 
phjsostlgmine, 0 5%, 

4 x daiK 


Pilocnrpine, 1%, and 
phjsostlgmine 0 5% 

4 x daily 

Pilocarpine 1%, and 
phjsostlgmine, 0 5%, 

5 x daily 

Pilocarpine 1% and 
Physostigmine, 0 5% 

4 x daily 

Pilocarpine, 1%, 5 x 
daily 

Phjsostlgmine 0 5%, 
hourly lor 10 hr 
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and Othei Miotic. Agents tn Ticatmcnt of Glaucoma— Continued 


Tension 

Range 

Former Thcr 
apj (Schiptz) 


Tension 

(Schiptz) Range 
with “DFP" 
Therapy 
, » — > 


Bop 

High' 


Low 

est, 

Jim 

Hg 

High 

est. 

Mm 

Hg 


Period of 

est, 

Mm 

Hg 

est, 

Mm 

Hg 

“DFP” Therapy 

Visual Field 

Obsery a 
tions 

22 

26 

0 05% once every 
third day 

13 

20 

No loss 

Slight lo=s in field 

4 mo 

4 mo 

19 

30 

0 05% every 4 dajs 

13 

22 

19 

2S 

13 

22 



55 

CO 

0 1% 4 x daily 

40 

50 

Blind 

10 days 

40 

45 

0 1% twice daily 

22 

30 

Blind eye 

14 days 

22 

35 

0 1% once daily 

13 

22 

No change with “DFP" 


22 

30 

0 1% once every 

13 

22 

No change with “DFP” 

21 days 

25 

30 

5 days 

13 

19 



35 

50 

0 1%, 3 x daily 

30 

50 

No change with “DFP” 

4 days 

40 

61 

0 1% 3 x daily 

35 

58 



28 

35 

0 1% 3 y daily 

28 

32 

No further loss 

2 mo 

30 

35 

0 1% 3 x daily 

30 

35 

No change with “DFP” 

4 days 

45 

51 


.45 

51 



20 

28 

0 1% 2 x daily 

20 

28 

No change with “DFP” 

10 day = 

20 

25 

20 

28 



30 

35 

t 

0 05% once every 

5 days 

17 

23 

No change with “DFP” 

4 mo 

22 

47 

0 1%, 2 x daily 

25 

47 

No change with “DFP” 

5 days 

22 

45 

01% 2 x daily 

22 

40 

40 

48 

0 1%3 x daily 

40 

50 

Blind 

3 days 

25 

35 

0 05% once e\ cry 

4 days 

16 

22 

Not reliable 

3% mo 

30 

35 

0 05% 2 x daily 

23 

28 

No change with “DFP” 

3 mo 

50 

00 

0 1%, one application 50 
In 24 hr 

60 


Trial for 
only 1 day 

45 

47 

0 1% 2 x daily 

13 

19 

No loss 

3 wk 

25 

41 

0 1% once daily * 

19 

25 

No further loss 

2 mo 

27 

30 

35 

40 

0 1% once daily 

16 

16 

23 

25 

No further loss 

6 wk 

26 

2G 

35 

32 5 

0 1% once every 
third day 

13 

13 

'19 

20 

No further Idss 

2 mo 

40 

45 

0 1% 3 x daily 

40 

45 

Not under treatment 

Tried only 

41 

35 





with “DFP” long enough 

1 day 

47 

41 

0 1% once daily 

20 

30 

No further loss 

2 mo 



16 

22 



07 

67 

0 1% “DFP" 3 x m 
24 hr , stopped in 

48 hr 

22 

30 

Not under treatment 
with “DFP” long enough 

1 mo 


Comment 

Slight ciliary injection, no flare or 
floaters in aqueous 
Slight blurring in both eyes, slight 
ciliary flush in first necks of treat 
ment, ciliary flush in past 2 mo 
No discomfort from “DFP,” irideneleisi« 
performed on left eye, with satisfactory 
lowering of tension and clearing of 
epithelial blebs 

Considerable blurring of vision, this 
alarmed patient, so that he desired to 
return to use of old drops (pilocarpine 
and physostigmine), has only 5 degree 
field about fixation in left eye 
Considerable eye ache and blurring of 
MSion, patient returned to use of 
pilocarpine 

Discomfort similar to that of piiocarp- 
mo and physostigmine, same eye ache, 
indenclcisis, left eye, iridectomy, nght 
eye, with satisfactory control of tension 
m left eje 


Seiere ache in each eye, drug discon 
tinued, indenclcisis, right eye, enuclea- 
tion, left eye 

No discomfort from either pbysostig 
mine or M G , return to physostigmine 
because patient could not be followed 
adequately 
No discomfort 

Tyc ache, blurring of distant vision, no 
improvement over that with pbysostig 
mine and pilocarpine, Elliott trephina- 
tion on both eyes 
No discomfort 


Slight eye ache for 1 2 hr after each , 
instillation during first 2 wh of treat-1 
ment no symptoms during last 2 mo f 
Considerable blurring of distant vision,! 
eyo ache I 

Severe ocular pain following instillation,! 
duration several hours 

i 

Had only 2 applications of “DFP”, l 
uveitis subsequently quieted 
Some blumng of distant vision, slight' 
ache for 30 min , patient in mental j 
institution for 4 days without ocular 
treatment, after which he showed ! 
significant loss of field 1 

Blurred vision, patient quite bothered i 
by it i 

Tye ache duration 1 2 hr , slightly ! 
blurred vision 1 


-LTansnxion succecstuiiy lowered tension 1 


Brow ache, circumcorneal injection in ! 
both eyes for first six days of treatment ' 
none since , 

Paracentesis performed and anterior ! 
chamber cleared of hemorrhage after ! 
tension lowered by “DFP,” u=e of ' 
“DFP” discontinued thereafter ! 
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ARCHIVES OF OPHTHALMOLOGY 


In 24 eyes of 17 patients 13 pilocaipme, physostignnne oi a com- 
bination of the two lowered intraocular tension to or below 30 mm of 
mercury In all these ejes “DFP” lowered mtiaoculai tension to the 
same or (usually) a lower level 

In 36 eyes of 29 patients 14 pilocarpine, physostignnne oi a combina- 
tion of the two failed to reduce the intraocular tension to within normal 
limits and to prevent further loss of visual fields In each of these eyes 
“DFP” succeeded m lowering and maintaining the mtiaoculai tension 
to or below 30 mm of mercury and prevented fuither loss of visual 
fields during the period of observation 

In 2 eyes (patient 18, right eye, and patient 46, left eye) no miotics 
other than “DFP” were tried In both eyes “DFP” successfully lowered 
the intraocular tension Patient 18 suffered an attack of acute primary 
glaucoma of the right eye, and a basal iridectomy v was performed after 
the intraocular tension had been lowered Patient 46 exhibited glaucoma 
secondary to uveitis, which subsequently subsided when the acute exacer- 
bation of increased intraocular tension w r as controlled with “DFP ” 

In all the 60 eyes in which “DFP” successfully reduced the intra- 
ocular tension and in which pilocarpine and physosUgmine were also 
tried, the duration of action of “DFP” greatly exceeded that of pilo- 
carpine and/or physostignnne The latter drugs were required at least 
three times a day and m many instances four, five or six times daily 
“DFP,” however, was required as often as three times daily m only 3 
eyes 15 , twice daily in 7 eyes 16 , once daily in 17 eyes 17 , once every 

13 Patient 1 (table 1) (left eye), patient 6 (right eye), patient 9 (both eyes), 
patient 12 (left eye), patient 16 (left eye), patient 17 (both eyes), patient 20 
(right eye), patient 21 (both eyes), patient 22 (both eyes), patient 23 (left eye), 
patient 28 (left eye), patient 29 (left eye), patient 30 (left eye), patient 32 (left 
eye), patient 33 (both eyes), patient 36 (both eyes) and patient 39 (both eyes) 

14 Patient 1 (right eye), patient 2 (left eye), patient 3 (both eyes), patient 6 
(left eye), patient 7 (right eye), patient 8 (right eye), patient 10 (right eye), 
patient 11 (left eye), patient 13 (both eyes), patient 14 (both eyes), patient 15 
(left eye), patient 19 (right eye), patient 20 (left eye), patient 23 (right eye), 
patient 24 (left eye), patient 25 (left eye), patient 27 (left eye), patient 29 (right 
eye), patient 30 (right eye), patient 31 (both eyes), patient 35 (both eyes), 
patient 40 (right eye), patient 43 (right eye), patient 44 (right eye), patient 47 
(left eye), patient 48 (right eye), patient 49 (both eyes), patient 51 (both eyes) 
and patient 52 (right eye) 

15 Patient 2 (left eye), patient 52 (both eyes) 

16 Patient 10 (right eye), patient 19 (right eye), patient 31 (right eye), 
patient 35 (right eye), patient 49 (both eyes) and patient 44 (right eye) 

17 Patient 11 (left eye), patient 20 (both eyes), patient 23 (both eyes), 
patient 24 (left eye), patient 25 (left eye), patient 28 (left eve), patient 29 (right 
eye), patient 30 (both eyes), patient 35 (left eye), patient 47 (left eye), patient 
48 (right eye) and patient 51 (both eyes) 



LEOPOLD-COMROE — GLAUCOMA 11 

second day m 2 eyes 18 ; once every third day in 12 eyes 19 , once 
every fourth day m 10 eyes 20 , once every five days m 6 eyes - 
once every seven days in 2 eyes, 22 and once every ten days m 1 eye “ 
These observations are summarized m the graph which shows clearly 
that the frequency of application of “DFP” was decidedly less than 
that required with pilocarpine and/ or physostigmine 



NUMBER 07 INSTILLATIONS of Miotic Reouirfd EachWecK 


Comparison of frequency of instillations required for the maintenance of intra- 
ocular tension in glaucomatous eyes using pilocarpine nitrate, 1 per cent, and/or 
physostigmine salicylate, 0 2-0 5 per cent, and using dnsopropyl fluorophosphate 
(“DFP”) 0 05-01 per cent 

The hatched rectangles indicate values for the eyes treated with “DFP”, the 
clear rectangles, values for eyes treated with pilocarpine and/or physostigmine 

In the several instances m which the patient was 'returned to 
pilocarpine or physostigmine therapy after a trial of “DFP” no improve- 
ment m the effectiveness of the former drugs could be noted 24 In this 

18 Patient 8 (right eye), patient 15 (left eye) 

19 Patient 3 (both eyes), patient 7 (right eye), patient 14 (both eyes), patient 
21 (both eyes), patient 32 (left eye), patient 49 (both eyes), patient 13 (both eyes) 

20 Patient 1 (both eves), patient 6 (left eye), patient 9 (both eyes), patient 17 
(both eyes), patient 33 (both eyes), patient 43 (right eye) 

21 Patient 12 (left eye), patient 16 (left eye), patient 22 (left eye), patient 36 
(both eyes) and patient 40 (right eye) 

22 Patient 22 (right eye) , patient 29 (left eye) 

23 Patient 6 (right eye) 

24 Patient 6 (both eyes), patient 13 (both eyes'), patient 16 (left eye), 
patient 17 (both eyes), patient 22 (both eyes), patient 28 (both eyes), patient 35 
(both eyes), patient 36 (both eyes) and patient 39 (both eyes) 


12 


ARCHIVES OF OPHTHALMOLOGY 


respect “DFP” was unlike carbammoylcholme chlonde, which Clarke 25 
found to enhance the effects of the two miotic alkaloids 

Of all the 60 eyes in which the intraocular tension was maintained 
below 30 mm of mercury with “DFP” m only 2 (patient 33, both eyes) 
were slight but significant losses of the visual fields encountered All 
other eyes retained the visual fields that they had possessed at the 
beginning of “DFP” therapy The duration of observation is recorded 
m table 1 In patient 33 the visual fields were reduced However, at 
no time while she was under therapy was the intraocular tension recorded 
above 22 mm of mercury, though the tension was recorded at various 
hours of the day and night during this patient’s stay in the hospital and 
her clinic visits 

Careful attention was given to possible disadvantages of this miotic 
therapy No evidence of local dermatitis or conjunctivitis has been 
noted from the repeated use of "DFP” to date On the initial instilla- 
tions pericorneal injection was frequently seen This was rarely 
encountered after weeks of constant use 3 No generalized systemic 
symptoms were noted by the patients after repeated use of “DFP ” 
Information bearing on the systemic absorption of “DFP” was obtained 
from deteimmations of the blood cholinesterase after instillation of 0 1 
per cent or 0 05 per cent “DFP” in peanut oil into the conjunctival 
cul-de-sac of 11 glaucomatous patients The plasma cholinesterase was 
increased in 1 and lowered in 10 of the 11 patients Five of the 10 
patients showed a reduction of 10 per cent or less, the maximum 
decrease was 29 per cent The cholinesterase content of the red blood 
cells showed no consistent changes in the 11 subjects The second 
sample of blood was obtained one hour (1 patient), one and one-half 
hours (5 patients) and five hours (1 patient) after the instillation of 
“DFP” in both eyes These changes, when compared with the daily 
fluctuations m normal persons, indicate either that no systemic absorp- 
tion had occurred or that the amounts absorbed were too small to 
produce any significant general symptoms 3 

Many of the patients complained of severe headache, brow ache, 
or a drawing or pulling eye ache after instillation of 0 05 or 0 1 per 
cent “DFP” (table 1) This sensation persisted for varying lengths of 
time In addition, the majority of the patients were bothered with 
visual blurring, which was undoubtedly due to the ciliary spasm Fre- 
quently these symptoms appeared only on attempted close work Similar 
symptoms have been noted in normal eyes after instillation of “DFP ” 2G 
Near point measurements and manifest refractions revealed that spasm 

25 Clarke, ST The Use of Doryl in the Treatment of Glaucoma, Am J 
Ophth 25 309, 1942 

26 Cullumbine 1£ Scholz and Wallen 111 Leopold and Comroe 3 
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of accommodation was responsible The false myopia was greatest 
within the first few hours after instillations of “DFP” and lessened 
giadually As a lesult, it was not possible to prescribe an optical 
coi rection which would be satisfactory at all times There was slight 
but insignificant lessening of the cihaiy spasm with repeated use of 
the drug 

Nine of the patients, repi esenting 17 glaucomatous eyes, were so 
bothered by one or moie of these symptoms that they asked to be 
returned to their previous medication 27 

Summary — Sevent}'-eight glaucomatous eyes of 52 patients were 
treated with “DFP ” A summary of the results is given in table 
2 It is evident that of the eyes with chronic simple glaucoma, 


Table 2 — Companson of Results of Tiealment of Eyes with Vat ions Types 
of Glaucoma Using Ptlocai pine and jot Physostigmine and Using 
Diisopt opyl Fluoi o phosphate (“DFP”) 




Eyes Treated with 





Pilocarpine and/or 

Eyes Treated 



Physostigmine 

A 

with “ 

DFP” 

A _ _ _ 



Tension 

Tension 

r 

Tension 

Tension 


Xo of 

Con- 

Uncon 

Con 

Uncon- 

Tjpe of Glaucoma 

Ejes 

trolled 

t rolled 

trolled 

trolled 

Acute primary 

1 

Not tried 

1 

0 

Chronic congestive , 

5 

0 

5 

1 

4 

Cnronic simple 

48 

21 

27 

43 

5 

Absolute 

2 

0 

2 

1 

1 

Glaucoma with exfoliating lens capsule 

Glaucoma following occlusion of central retinal 

1 

0 

1 

1 

0 

vein 

3 

0 

3 

0 

3 

Glaucoma secondary to intraocular growth 

2 

0 

2 

0 

2 

Glaucoma after cataract extraction 

10 

4 

0 

10 

0 

Glaucoma secondary to uveitis 

0 

0 

6 

5 

1 

Totals 

78 

25 

51 

G2 

10 


pilocarpine and/or physostigmine was successful m controlling the 
intraocular tension in only 43 7 per cent Of the same eyes, “DFP” 
was successful in keeping the tension below 30 mm of mercury in 89 5 
per cent Of eyes m which glaucoma developed after cataract extrac- 
tion, pilocarpine and/or physostigmine was successful m lowering an 
intraocular tension below 30 mm of mercury in only 40 per cent, 
whereas “DFP” 'was successful m 100 per cent It is interesting to 
note the greater effect of “DFP” in controlling the intraocular tension 
m the few eyes with glaucoma secondary to uveitis, but great signifi- 
cance cannot be attached to this small senes The great variability 
m the tension curve of eyes with glaucoma secondary to uveitis has 

27 Patient 6 (both eyes), patient 13 (both eyes), patient 16 (left eye), patient 
17 (both eyes), patient 22 (both eyes), patient 28 (both eyes), patient 35 (both 
c ies), patient 36 (both eyes) and patient 39 (both eyes) 
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been noted by Kronfeld 28 It is possible that “DFP” therapy was 
started m a relatively favorable interval 

RECOMMENDED THERAPY WITH “DFP” IN CASES OF GLAUCOMA 

Experience with “DFP” has not been great enough to allow one 
to stipulate the exact method of administration in each case of glaucoma 
However, the drug should not be ordered to be used empirically three 
times, or even once, a day The frequency of application can be deter- 
mined only by repeated checks of the intraocular tension throughout 
the first twenty-four hours and daily thereafter As in the cases 
presented here, administration may be required only once daily, or 
even once weekly The visual fields must be closely observed 

COMMENT 

In the past decade several new drugs have been introduced into 
ophthalmology as therapeutic agents for glaucoma, namely, mecholyl 
and neostigmine, 29 carbammoylchohne chloride 30 and furfuryl trimethyl 
ammonium iodide (Furmethide) 31 Of these, neostigmine is the only 
anticholinesterase agent None of these drugs has proved to be the 
answer to treatment of all forms of glaucoma, but each has a definite 
place and value in the therapy of this condition “DFP,” an anti- 
cholinesterase agent with a much more prolonged action than either 
neostigmine or physostigmme, also does not fulfil all the requirements 
of an ideal miotic antiglaucomatous agent, but it has certain attributes 
which entitle it to serious consideration 

In the first place, it is very effective We have shown that “DFP” 
m concentrations of 0 05 to 0 1 per cent m oil will lower intraocular 

28 Kronfeld, P C Gomoscopic Correlates of Responsiveness to Miotics, 
Arch Ophth 32 447 (Dec ) 1944 

29 Kull 0 Montalvan, P Prostigmm in the Treatment of Glaucoma, Am J 
Ophth 26 57, 1943 Clarke, S T Mecholyl and Prostigmm m the Treatment 
of Glaucoma, ibid 22*249, 1938 Gifford, S R Treatment of Secondary Glau- 
coma, Arch Ophth 23 301 (Feb ) 1940 Johnson, L V Newer Concepts m 
the Treatment of Glaucoma, Ohio State M J 37 36, 1941 

30 Clarke 25 Velhagen, K , Jr Action of Choline Bodies on Muscles of Ins 
Double Innervation, Arch f Augenh 108 126, 1933, Practical Use of Car- 
baminoylchohne, Klin Monatsbl f Augenh 92 472, 1934 Wilenkm, M Effect 
of Carbammoylchohne on Intraocular Pressure and on Width of Pupil, ibid 96 
84, 1936 O’Brien, C S , and Swan, K C Carbammoylchohne Chloride in the 
Treatment of Glaucoma Simplex, Arch Ophth 27*253 (Feb) 1942 Myerson, A , 
and Thau, W Effect of Cholinergic and Adrenergic Drugs upon the Eye, ibid 
18 78 (July) 1937 Hardesty, J F The Use of Doryl m Glaucoma, Am J 
Ophth 27 623, 1944 

31 Myerson, A , and Thau, W Ocular Pharmacology of Furfuryl Trimethyl 
Ammonium Iodide, Arch Ophth 24*758 (Oct) 1940 Uhler, E M The 
Use of Furmethide m Comparison with Other Miotics for the Treatment of 
Glaucoma, Am J Ophth 26 710, 1943 
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tension even in glaucomatous eyes not satisfactorily maintained with 
aqueous solutions of 1 per cent pilocaipme nitrate or 0 25 to 0 5 per 
cent physostignnne salicylate Another outstanding feature of this 
agent is the infrequency of application l equired It is interesting to note 
that although 0 05 per cent “DFP” or weaker solutions in water or 
oil produced miosis which lasted one to two weeks on the average m 
normal human eyes, the duration of the miosis in glaucomatous eyes 
was much less than this The longest miotic effect m any glaucomatous 
eye was twelve days, in patient 6 (light eye), and the shortest was 
twelve horns, in patient 2 (left eye) These observations suggest that 
there may be some fundamental derangement m the acetylcholine- 
cholinesterase system m glaucoma 

Six months may be an insufficient period in which to evaluate 
this therapy, and the value of “DFP” in long term therapy must 
still be determined However, its proficiency in reducing intraocular 
tension over a period of months appears to be established by these 
data It should also be borne in mind that the prolonged action of 
“DFP” may further be beneficial in i educing the fluctuations m tension 
that occur over each twenty-four hour period and thus in reducing the 
destructive effect of labile elevated ocular tension 

Although it is true that this agent does have certain disadvantages 
that preclude its universal use in antiglaucoma therapy, there are 
patients in whom the untoward effects are not troublesome and in whom 
in spite of these untoward effects “DFP” may prove to be of con- 
siderable value Some of these uses may be indicated 1 “DFP” 
produces little discomfort in patients with glaucomatous, aphakic eyes, 
and it appears to be a most effective agent m controlling the tension m 
such eyes 32 2 “DFP” is able to overcome the pupillary and accom- 
modative effects of atropine and should prove of therapeutic value 
in preglaucomatous and glaucomatous eyes unfortunately and inad- 
vertently treated with atropine 3 “DFP” may be helpful m controlling 
the tension in eyes m which operation must be postponed and pilo- 
carpine or physostigmme has proved ineffective 4 “DFP” may 
properly be used initially in relief of acute congestive glaucoma, since 

32 This action is difficult to explain The ciliary muscle is intact in the 
aphakic eye, as in the eye with a lens, but the zonule fibers are relaxed and have 
no firm insertion in the aphakic eye This suggests that intact zonule fibers must be 
present for the pam of ciliary spasm to develop If this is so, one would expect 
ciliary pam when the zonule fibers are stretched According to the Helmholtz 
theory of accommodation, these fibers are relaxed when the ciliary muscle is 
contracted The Tschermng theory teaches that the zonule fibers are stretched 
during spasm of the ciliary muscle The latter theory would explain the decidedly 
less degree of discomfort in the aphakic eye after instillation of “DFP” than m 
the intact eye, since in the aphakic eye the zonule fibers cannot be stretched 
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it is a more powerful agent than physostigmme In other words, this 
anticholinesterase agent can be used m eyes in which physostigmme 
formerly was employed 

SUMMARY 

Dnsopropyl fluorophosphate (“DFP”) is an anticholinesterase agent 
capable of producing prolonged and marked parasympathomimetic effects 
in the eye 

“DFP” has successfully lowered intraocular tension in glaucomatous 
eyes in 0 05 or 0 1 per cent concentration in a peanut oil vehicle 

In the majority of the glaucomatous eyes treated with 0 05 or 0 1 
per cent oily solutions of “DFP” the intraocular tension was controlled 
with decidedly fewer daily instillations than when either 1 per cent 
pilocarpine nitrate and/or 0 25 to 0 5 per cent physostigmme salicylate 
in water was employed 

In all glaucomatous eyes successfully treated with pilocarpine or 
physostigmme “DFP” was also effective and usually maintained the 
intraocular pressure at a lower level 

No instance of dermatitis or conjunctivitis due to repetitive use of 
“DFP” was encountered in the 78 eyes tested 

In 36 of the 78 glaucomatous eyes in which treatment with pilocar- 
pine or physostigmme had previously failed, “DFP” succeeded m 
maintaining intraocular tension below 30 mm of mercury 

“DFP” has several untoward and undesirable ocular effects, namely, 
visual blurring, brow ache and eye ache, spasm of accommodation and 
pericorneal injection 

A slight depressant effect on serum cholinesterase could be detected 
from ocular instillations of “DFP” m a few cases, but no systemic 
symptoms were elicited by ocular administration m any of the 52 
patients treated 

The special usefulness of this drug m ophthalmology is discussed 
Note — Among the eyes treated with "DFP” since this paper was 
submitted there have been 2 which have shown a rise in intraocular 
tension after the instillation of “DFP ” One of these eyes had chronic 
simple glaucoma and the other congenital glaucoma The tension in 
the congenitally glaucomatous eye fell spontaneously after the initial 
rise following the use of “DFP ” In the eye with chronic simple glau- 
coma an iridectomy ab externo had to be performed to bring the tension 
back to its former level These observations must be kept m mind m 
starting “DFP” therapy with any patient 
Hospital of University of Pennsylvania 



EFFECT OF DIISOPROPYL FLUOROPHOSPHATE ("DFP") 

ON THE NORMAL EYE 

IRVING H LEOPOLD, MD 

AND 

JULIUS H COMROE Jr, MD 
PHILADELPHIA 

D URING the past few years many investigators 1 have studied the 
physiologic and pathologic effects of the fluorophosphates Of 
these, the dnsopropyl derivative (“DFP”) has received most attention It 
has been shown to be a powerful inhibitor of cholinesterase 2 and there- 
fore has pronounced parasympathomimetic and nicotinic actions It is 
much more potent than physostigmme m these respects In the eye, 
“DFP” has been shown to produce prolonged and marked miosis, spasm 
of the ciliary muscle, false myopia and decrease in intraocular tension 3 
The ocular effects of “DFP” far outlast those produced by other known 
miotic agents For example, miosis was found to last two days in the 
rabbit , 4 ten days to two months in the cat 5 and three to nine days 33 
and fourteen to twenty-seven days 8b in man The spasm of the ciliary 
muscle has been found to last three to seven days m man 6 Because of the 

From the Departments of Ophthalmology and Pharmacology of the Uni- 
versity of Pennsylvania, under contract with the Medical Division, Chemical 
Warfare Service, Edgewood Arsenal, Md 

1 McCombie, H , Adrian, E D , Kilby, B A , and Kilby, M Personal 
communication to the authors Bowden, E , Horton, R G , Sober, H A , 
Hunt, G M , and Ferguson, R L Personal communication to the authors 
Wallen, L , Horton, R G , and Sober, H A Personal communication to the 
authors Adrian, E C , Kilby, B E , and Kilby, M Personal communication 
to the authors 

2 (a) Mackworth, J F Personal communication to the authors (£>) Koelle, 
G, and Gilman, A Z Personal communication to the authors (c) Mazur, A, 
and Bodansky, O Personal communication to the authors 

3 ( a ) Scholz, R , and Wallen, L J Personal communication to the authors 
(b) Loughhn, R C Personal communication to the authors (c) Cullumbine, 
H Personal communication to the authors 

4 Scholz, R. Personal communication to the authors 
5 Cattell, McK Personal communication to the authors 
6 Scholz and Wallen 3a It is believed that the prolonged action of “DFP” 
is due to an actual destruction of the enzyme cholinesterase rather than to a 
temporary inhibition Evidence for this concept is found in the observation that 
the time for the restoration of the original cholinesterase activity of the plasma 
is about the same as that for the regeneration of plasma proteins and that the 

(Footnote continued on next page) 
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potentialities of this long-acting, powerful miotic agent in the treatment 
of glaucoma, further studies of its ocular pharmacologic properties were 
undertaken 

Our studies were directed mainly toward investigating the mode of 
action of “DFP,” the possibilities of systemic absorption from its local 
use in the eye and the problem of “DFP”-atropme antagonism In 
the course of these studies, we had opportunity to confirm and extend 
previous observations of other investigators 

RESULTS 

A Effects on Ins, Ciliary Muscle and Intiaoculai Tension — In all 
species tested (rabbits, cats, dogs and man) we confirmed the previous 
reports of intense, prolonged miosis following instillation of “DFP” into 
the conjunctival sac Quantitative species variations were found to exist, 
but the effect of the drug was most marked and prolonged in man, in 
whom maximal pupillary constriction occurred after instillation of 0 1 per 
cent “DFP” m water or m peanut oil 7 and some miosis persisted for 
six to twenty-seven days (table 1) 8 The miosis began within five to ten 
minutes and was maximal within fifteen to twenty minutes ffhe pupils 
constricted slightly more lapidly after instillation of “DFP” in water, 
though the intensity and duration of the response were approximately 
equal for the solutions in oil and m water Lower concentrations of 
“DFP” have been employed m glaucomatous human eyes No effect on 
size of the pupil was noted when concentrations below 0 01 per cent wet e 
used, and the lowest concentration which produced maximal pupillary 
constriction in some of these eyes was 0 05 per cent m oil 9 

The speed and intensity of the pupillary response to 0 1 per cent 
“DFP,” therefore, are equal to or greatei than those reported for 1 per 
cent physostigmine salicylate and 5 per cent neostigmine bromide m 
man 10 The duration of response to “DFP” is much greater than that of 
any other known miotic agent 

time for the restoration of the cholinesterase activity Of the red blood cells parallels 
that of the regeneration of the red cells (Koelle and Gilman 2b Mazur and 
Bodansky 2c ) 

7 Maximal constriction occurred in rabbits after instillation of 0 1 per cent 
“DFP” (in oil or water) and in cats and dogs after 1 per cent solution (in water) 

8 The duration never exceeded forty-eight hours in rabbits (0 1 per cent 
concentration in oil or water), two to six days in cats (1 per cent in water) 
or two to ten days in dogs (1 per cent in water) 

9 Leopold, I H , and Comroe, J H , Jr Use of Diisopropyl Fluorophosphate 
(“DFP”) in Treatment of Glaucoma, Arch Ophth , this issue, p 1 

10 Duke-Elder, W S Text Book of Ophthalmology, London, Henry 
Kimpton, 1932, vol 1, p 518 Kull, J Ophthalmologica 104 23, 1942 
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A more precise comparison of the speed and intensity of miosis 
produced by “DFP” and by neostigmine was made in cats and dogs 
As shown in table 2, 1 per cent “DFP” usually produced more prompt 
and more pronounced miosis in cats than did 5 per cent neostigmine 
bromide In all instances “DFP” produced much more prolonged miosis 


Table 2 — Compattson of Influence of 5 pci Cent Neostigmine Bromide and 


1 per Cent “ DFP ” 

on Size 

of Pupil 

of Cat 

and Dog 





Onset of 

Minimal 

Time for 




Miosis, 

Size of Pupil, 

Minimal 


Animal 

Number 

Min 

Min 

Size, Min 

5 per cent neostigmine bromide 

( Cat 

1 Vos 

14 

7 

10 49 

5 10 

158 

051 

2G 115 

20 37 

1 per cent ‘ DPP" 

J Cat 

l Dog 

G 

3 

1G 19 
812 

1 2 

13 

15 40 

15 30 


than did neostigmine, since pupillary constriction produced by the latter 
never lasted as long as twenty-four hours 

In the present study we did not measure the effect of the ciliary 
muscle of normal eyes However, data are presented in table 3 showing 
the refractive error before and after the instillation of “DFP” in 5 
patients with glaucoma In each patient “DFP” produced a false myopia 
which was maximal within one hour and gradually lessened in the 

Table 4 — Influence of ", DFP ” on Intraocular Tension of Normal Human Eyes * 


Tension, Mm He 

A 


5 Min 

24 Hr 

4 Days 

6 Days 

8 Days 

27 Days 

Prior to After 

After 

After 

After 

After 

After 
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Eye 
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"Drp • 

"Drp” 

"DPP” 

"DFP” 

"DPP” 
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19 
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15 

17 

18 
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19 

19 
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15 

15 
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20 

19 

13 

15 

15 
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OD 
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19 

13 

19 

20 

22 



OS 

19 

17 

11 

19 

19 
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OD 
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20 
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11 

15 




OS 

21 

20 

13 

13 

15 



P S 

OD 

19 

1G 

10 

13 

13 

16 

19 


O S 

18 

1G 

10 

13 

1G 

17 

19 

R C 

OD 

20 

17 

11 

13 
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20 

18 

11 

13 

13 
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* The subjects and experimental conditions are the same ns those presented in table 1 


next forty-eight hours These data confirm the observations of Scholz 
and Wallen sa that “DFP” is capable of producing ciliary spasm 

Intraocular tension was recorded (S chintz tonometer) in 6 normal 
persons before and after instillation of 0 1 per cent “DFP ” The intra- 
ocular tension fell in all 12 eyes (table 4) A decrease could be detected 
within five minutes m 3 patients The maximal depression occurred 
within twenty-four hours It returned slowh- to normal, and m eight days 




Table 3 —Influence of 005 per Cent “ DFP ” tn Peanut Oil on Reft active Errois of Glaucomatous Eyes 
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recovery was almost complete, though one eye showed a slightly lowered 
tension on the twenty-seventh day These data are essentially the same 
as those reported by Scholz and Wallen, 311 although these authors 
described a transient rise m 1 of 12 men examined after instillation of 
“DFP ” The effects of “DFP” on glaucomatous eyes are recorded m 
detail elsewhere 9 However, it is worthy of mention that intraocular 
tension was lowered in several eyes with previous iridectomy in which 
no noticeable pupillary constriction occurred In the other eyes, the 
decrease m tension was accompanied with pupillary constriction 

As would be expected from these ocular effects, many patients com- 
plained of blurred distant vision, difficulty in adjusting from near to 
distant objects and aching of the brow and eye after instillation of 
“DFP ” The ocular pain often became more severe with close work 
These symptoms are due largely to ciliary spasm and have been noted 
previously 3a,c Further details are included in a report of observations 
on 52 patients with glaucoma treated with “DFP ” 9 

B Site of Action of “t)FP” on Ins — The site of action of “DFP” on 
the iris was investigated m order to determine whether the drug acts 
entirely by inactivation of cholinesterase or partly by direct action of 
“DFP” on the muscle of the iris It has been shown by Anderson 11 that 
physostigmme constricts the pupil in normal cats but fails to do so after 
the ciliary ganglion lias been removed and time allowed for degeneration 
of the postganglionic fibers While these results have never been dis- 
puted so far as the iris muscle is concerned, some investigators 12 have 
produced evidence that physostigmme has a direct action on striated 
skeletal muscle Similar experiments on the eye have not been recorded 
for “DFP ” 

Methods Cats were selected for these experiments, since complete ciliary 
gang! lonectomy is extremely difficult in the dog and the rabbit (We operated 
on 10 dogs, but in no instance were we able to obtain reactions consistent with a 
complete ciliary ganghonectomy that persisted over a period long enough for 
evaluation of all the drugs concerned ) Cats were anesthetized with sodium 
pentobarbital given intravenously or intraperitoneally The hair was removed 
from the region of the left eye, the lids were sutured together, and an incision in 
the skin was made below and lateral to the orbit A portion of the zygoma 
and the lateral wall of the orbit was removed The conjunctiva and Tenon’s 
capsule were opened, and the external rectus muscle was identified This muscle 
was elevated by means of a retractor, and the ciliary ganglion was exposed 
If difficulty was encountered, the nerve from the inferior oblique muscle was 
traced back to its branch which leads to the ciliary ganglion The ganglion 
was grasped with a fine hemostat, all branches were severed, and the ganglion 
was removed The incision was then sutured and the wound flushed with solu- 
tion of penicillin No wound infections occurred Since the operation abolished 


11 Anderson, H K J Physiol 33 1S6 and 414, 1905 

12 Brown, G L , and Harvey, A M J Physiol 99 379, 1941 



LEO POLD-COM ROE-EFFECT OF “DFP' > ON EYE 


23 


corneal sensitivity and secretions at least temporarily, the chief postoperative 
complication was desiccation and ulceration of the cornea A number of cats had 
to be discarded for this reason 

In some cats the left superior cervical ganglion was also removed This 
ganglion was extirpated completely after it was distinguished from the vagus 
ganglion at the level of the carotid sinus 

The criteria of a complete ciliary ganghonectomy were (a) dilation of the 
pupil on the side of operation, (i b) failure of the ins to react to strong light, 
(cr) sensitivity to 0 5 per cent pilocarpine nitrate and 20 per cent mecholyl 
bromide on the side of operation and (d) failure of 2 per cent physostigmine 
salicylate to constrict this pupil 

The solutions were freshly prepared from redistilled “DFP ” 13 Each sample 
had been sealed in a glass ampule and kept m the ice box until just before 
dilution Although lower concentrations of “DFP” are miotic, a 1 per cent 
solution in water was employed in these experiments in order to attain a high 
concentration of the drug within the eye Two drops (01 cc ) was instilled 
into the lower conjunctival sac of the right eye and 3 drops (015 cc ) m the left 
eye, in this manner we were sure that the amount of “DFP” received by the 
denervated iris was at least equal to and probably greater than the amount 
received by the normal iris Pupillary sizes were measured with a millimeter 
rule in the dimmest light compatible with accurate reading (unless otherwise 
stated) , this light was kept constant throughout the experiments At no time 
were the cats exposed to bright sunlight The 5 cats used in this experiment had 
been operated on eighteen to twenty-one days before instillation of “DFP ” 

Results In 4 cats, 1 per cent “DFP” in water had no effect what- 
ever on pupillary size on the denervated side, the pupil remaining wide- 
ly dilated throughout (table 5) In cat 6 the pupil constricted from a 
diameter of 12 mm to one of 7 mm However, it is unlikely that this 
represents a direct action of the drug on the denervated muscle of the 
iris, since instillation of 1 per cent atropine sulfate promptly dilated the 
pupil fully , it more likely indicates an incomplete ganghonectomy 

The failure of the pupil on the ganglionectomized side to react is not 
due to decreased permeability of the cornea following the operation It 
can be inferred from table 5 that the effect of “DFP” lasted as many days 
on the left side as on the right, for the following reason While the 
pupil on the right (intact) side returned to its control size within fifty- 
two hours m 4 of the 5 cats, it remained abnormally sensitive to light for 
nine to thirteen days This sensitivity to light is due, we believe, to a 
continued lack of cholinesterase in the iris muscle Bright light in the 
eye reflexly increases the parasympathetic impulses to the normal iris 
and so increases the formation of acetylcholine at the nerve endings 
Because of the increased acetylcholine and the decreased cholinesterase, 
the muscle contracts more strongly to light and relaxes more slowly in 
dim light Since ciliary ganghonectomy interrupts the pathway of the 

13 Obtained from the Medical Division, Chemical Warfare Service, Edgewood 
Arsenal, Md 
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light reflex, we could not use the same technic on the left (denervated) 
side, in order to determine the length of the anticholinesterase effect of 
“DFP ” Therefore, local instillation of 1 per cent acetylcholine bromide 
was employed In each instance, after administration of “DFP” the 
left pupil constricted definitely after instillation of this concentration of 
acetylcholine, whereas before administration of “DFP,” 10 per cent 
acetylcholine bromide was usually without effect 14 This reaction to acet- 


Table 5 — Effect of 1 pet Cent “ DFP ” in Water on Size of Pupil (Mm) 
m Normal (0 D ) Eyes and t it Eyes After Cthaty Ganghoncctomy (OS) 


with Cervical Sympathetic Ganglions Intact * 



Cat 3 

Cat 4 

Cat G 

Cat 7 

Cat 8 












Time 

'OD* 

OS ’ 

' OD 

OS ' 

' OD 

os’' 

OD 

OS 

' OD 

OS ’ 

Control 

11 

12 

10 

12 

10 

12 

9 5 

12 

11 

32 

1 % “DFP" m 











water — 2 drops, 











0 D , 3 drops, 0 S 










15 min 

90 

12 

70 

12 

0 5 

12 

5 0 

32 

09 

12 

25 mm 

1 0 

12 

20 

12 

05 
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05 

12 

20 

12 

40 mm 

05 

12 

05 

12 

05 

7 

05 

12 

05 

12 

55 min 

0 5 

12 

05 

12 

05 

7 

05 

12 

05 

12 

75 mm 

0 5 

12 

05 

12 

05 

7 

05 

12 

05 

12 

4 hr 

10 

12 

10 

12 

10 

7 

0 5 

12 

05 

12 







1% 











atropine 





5 hr 

15 

12 

20 

12 

40 

12 

0 5 

12 

10 

12 

22 hr 

90 

12 

60 

12 

70 

12 

30 

12 

90 

12 

47 hr 

no 

12 

10 0 

12 

90 

12 

70 

12 

10 0 

12 

52 hr 

no 

12 

10 6 

12 

90 

12 

45 

12 

no 

32 

53 hr 

110 

12 

no 

12 

10 0 

12 

80 

12 

no 

12 


LS 

ACh 

LS 

ACh 

LS 

ACh 

LS 

A Ch 

LS 

ACh 

3 da>s 

11 0 

12 

10 0 

12 

10 0 

12 

SO 

12 

11 0 

12 


L s 

A Ch 

LS 

A Cb 

LS 

A Ch 

LS 

ACh 

LS 

A Ch 

G days 

110 

12 

10 0 

12 

10 0 

12 

80 

32 

11 0 

12 


LS 

A Ch 

LS 

A Ch 

LS 

A Ch 

LS 

A Ch 

LS 

ACh 

9 dajs 

11 0 

12 

10 0 

12 

10 0 

12 

90 

12 

11 0 

12 


LS 

ACh 

LS 

A Ch 

LS 

A Ch 

LS 

ACh 

LS 

ACh 

13 dajs 

11 0 

12 

10 0 

12 

10 0 

12 

90 

12 

no 

12 




LS 


LS 


LS 


LS 

A Ch 

19 days 

no 

12 

10 0 

12 

10 0 

12 

90 

12 

no 

32 


* L S indicates that the eye was light sensitive, and A Ch that it was acetylcholine 
sensitive Numbers above L S and A Ch refer to size of pupil before procedure 


ylcholme lasted nine to thirteen days In other words, though different 
criteria were employed, it appears that the effect of “DFP” on the intact 
and on the denervated eye was equal m duration, and by inference the 
same amount of “DFP” reached each iris and exerted the same anticho- 
linesterase action locally It is concluded, therefore, that “DFP” in the 
concentrations used has no effect on the iris muscle itself 

“DFP” (1 per cent in water) was instilled into the eyes of a sixth 
cat, in which both the left ciliary and the left superior cervical ganglion 
were removed Though the right eye responded to the drug with pro- 

14 Even ganglionectomized eyes did not respond with miosis to 10 per cent 
acetylcholine bromide if “DFP” had not been instilled This indicates that 
the tissues of the cat eye must be able to inactivate acetylcholine even in high 
concentration 
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nounced miosis, the pupil of the left eye remained unchanged m size 
It had been thought that a weak constrictor action of “DFP” exerted 
directly on the iris muscle might be obscured by the existence and opposi- 
tion of tonic dilator sympathetic impulses These results indicate that 
“DFP,” m the concentration used, has no effect whatever on the iris 
during the period of complete denervation 

C Effect of “DFP” on Homatropimzed and Ati opimsed eyes — The 
high potency of “DFP” made it appear likely that it could overcome the 
action of homatropme, or even that of atropine, on the eye Conse- 
quently, we evaluated the “DFP”-homatropme antagonism m 5 young 
adults (18 to 23 years) and the “DFP”-atropme antagonism m 6 children 
(8 to 12 years) and 5 adults (17 to 54 years) In the first group (table 
6) 3 drops of 4 per cent homatropme hydrobromide was instilled at 
fifteen minute intervals , one hour and fifteen minutes after the last drop, 
2 drops of “DFP” m peanut oil was instilled into each eye The eyes 
of the 6 children m the second group were atropimzed m the following 
manner One drop of 0 5 per cent atropine sulfate was instilled into 
each conjunctival sac Another drop was instilled at intervals of twelve, 
sixteen, twenty-two and thirty-six hours One hour and forty-five min- 
utes after the last (fifth) drop of atropine sulfate, 2 drops of 005 per cent 
“DFP” m peanut oil was instilled into both eyes of 4 children, and 2 
drops of a 0 1 per cent concentration of “DFP” m oil into both eyes of the 
other 2 children The eyes of the 5 adults m the third group were atro- 
pmized by placing 2 drops of 1 per cent atropine sulfate at intervals of 
one minute into both eyes One hour later, 0 1 per cent (2 patients) or 
0 2 per cent (3 patients) of “DFP” in oil was instilled In all these 
patients the pupils were measured at regular intervals and the near points 
determined with a Duane line, m the last 5 patients visual acuities also 
were measured, employing a Snellen test chart 

From the data recorded m table 6, it is evident that m every eye pre- 
viously homatropimzed or atropimzed “DFP” constricted the pupil and 
augmented the accommodation The intensity of the effect of the drug 
varied In 0 05 per cent concentration it completely overcame the influ- 
ence of 4 per cent homatropme hydrobromide on the ciliary body and 
the musculature of the iris In the eyes of the children, 005 per cent 
‘ DFP” always augmented the accommodation and constricted the pupil, 
but the effect of the drug lasted only twenty-four to forty-eight hours 
The 0 1 per cent concentration had a greater effect In adults, 0 1 and 

0 2 per cent, “DFP” overcame the effects of atropine and lasted six to 
nine days 

It is interesting to note that only 0 2 per cent solution of “DFP” was 
required to overcome the action of 1 per cent atropine sulfate on the 
muscles of the iris and ciliary body The ability of “DFP” to antagonize 



Table 6 — Influence of "DFP” on Homatroptmaed or Atroptnized Human Pupils 
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atropine should be of value in ophthalmology Other drugs used at pres- 
ent for the purpose are not satisfactory Histamine in strong concentra- 
tion is a powerful miotic but, unfortunately, causes considerable chemosis 
and inflammation of the conjunctivas and lids and is very painful In 
order for physostignune to constrict an atropimzed pupil and maintain 
such antagonistic miosis, it must be used m concentration equal to or 
greater than the concentration of atropine and must be used repeatedly 
Even then, m many instances, it may fail to produce an antagonistic 
effect on the pupil Pilocarpine and carbammoylchohne are not so power- 
ful as physostignune On the other hand, the present data show that 
“DFP” will constrict the atropimzed pupil m one or two applications, 
in weaker concentrations than that of the atropine used, and that its 
effect will persist 

Normal eyes usually show circumcorneal injection after instillation 
of a drop of “DFP” in oil in concentrations as low as 0 5 per cent This 
corneal injection, we believe, is due to the inability of ocular tissues to 
destroy acetylcholine After inactivation of cholinesterase by “DFP,” 
the acetylcholine, normally liberated by parasympathetic impulses, persists 
and spreads to neighboring vessels None of the atropimzed eyes showed 
this after instillation of “DFP,” probably because atropine also antago- 
nizes the effect of acetylcholine on vessels 

D Effect of “DFP” on Blood-Aqueous Huinot Bourn in the Eye 
— The rate of appearance in the aqueous humor of intravenously adminis- 
tered fluorescein or mulin has been employed as a measure of the rate of 
diffusion of substance through the capillary membrane 15 

After the intravenous injection of fluorescein, a greenish discolora- 
tion normally appears in the pupillary region of the iris m two to four 
minutes After ten to twelve minutes a faint cloud of green fluorescence 
gradually fills the pupillary area 15c In our experiments, we instilled 
2 drops of 0 1 per cent “DFP” in oil in the right eye of 12 rabbits , the 
left eyes were used as controls Twenty minutes later 0 75 cc of 5 5 per 
cent solution of sodium fluorescein per pound of body weight was injected 
intravenously in each rabbit The fluorescence was always detected 
first and much more intensely m the eyes treated with “DFP” and per- 
sisted longer in these eyes The increased permeability to fluorescein 
lasted less than twenty-four hours, even though the treated eyes were 
still miotic 

In 6 other rabbits 1 pei cent physostignune salicylate was placed 
m the left conjunctival sac and 0 1 per cent “DFP” m the right sac 

15 (a) Linksz, Q Arch f Augenh 104 264, 1931 ( b ) Gifford, H Use 
of Fluorescein Intravenously as Aid to Ophthalmic Diagnosis and Treatment, 
Arch Ophth 24 122 (July) 1940 (c) Swan, K, and Hart, W Am J Ophth 

23 1311, 1940 
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There were no significant differences m the rate of appearance, intensity 
of fluorescence or persistence of fluorescence in the two series of eyes 
Five cubic centimeters of a 10 per cent solution of mulrn was injected 
intravenously mil rabbits (table 7) fifteen minutes before to twenty-five 
minutes after instillation of “DFP” into one conjunctival sac Aqueous 
humor (from both eyes) and samples of blood were withdrawn fifteen to 
fifty-eight minutes after instillation of “DFP” and these were analyzed 
for muhn by the method of Roe 16 As shown in table 8, there are no sig- 
nificant differences between the two eyes in regard to diffusion of mulin 
from blood to aqueous humor 

Table 7 — Amounts of Inuhn m Blood and Aqueous Humor Following Its 

Intiavenous Injection 


Time of 

Inulm Time of Inulm Recovered, Mg per Cc 




Injection 1 

Vithdrawal 

f 

A 




After 

of 

Aqueous 




“DFP” 

Blood and 

/ — 

1 




Instillation, 

Aqueous, 

OS 

OD 



Rabbit Number 

Min 

Min 

2 % “DFP” 

Control 

Blood 

1 


2 

15 

0 02 

0 22 


2 


3 

30 

0 05 

0 05 

0 21 

3 


3 

30 

0 12 

0 34 

0 29 

4 


15 

30 

000 


015 

5 


15 

30 

0 01 

0 01 

019 

6 


15 

30 

01 

01 

0 42 

7 


15 

30 

01 

012 

0 42 

9 


8 

50 

0 14 

014 

0 46 

10 


25 

55 

0 07 

0 09 

0 32 

11 


24 

58 

0 07 

01 

0 2 2 

12 


— 15 

43 

0 68 

0 79 

0 49 


These results indicate an increased permeability of the capillaries for 
fluorescein (a substance of low molecular weight) but not to inulm (a 
substance of high molecular weight) It is probable that this capillary 
change is due to arteriolar vasodilation (with consequent increase m 
capillary pressure) rather than to increased permeability m general, such 
as might occur after the use of histamine 

E Systemic Absoi phon oj “DFP” f) om the Eye — It became evident 
from observations on cats and dogs that systemic effects may follow the 
instillation of “DFP” into the conjunctival sac In 1 of 11 cats, “DFP” 
(2 drops of a 1 per cent aqueous solution instilled m each eye) produced 
systemic effects, such as salivation and muscle tremors While such 
an effect was much less frequent after 1 per cent solution of “DFP” than 
after a 5 per cent solution of neostigmine bromide, 17 we felt that the ques- 
tion of systemic absorption should be investigated carefully m man In 
several thousand instillations of “DFP” m man there has been no sub- 


16 Roe, J H J Biol Chem 107 15, 1934 

1/ In 6 of 11 cats, instillation of 2 drops of 5 per cent neostigmine bromide 

~ ” to Cad ' eye J ed to markcd and often farming symptoms of salivation 
nothing, d\spnea, diarrhea, -vomiting and muscular tremors ' 
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jective or objective evidence of nicotinic action 01 parasympathomimetic 
hyperactivity Nevertheless, determinations of plasma and red cell cholin- 
esterase were performed on 11 patients before and one to two hours after 
instillation of “DFP” into the conjunctival sac No significant fall in 
red cell cholinesterase occurred m any patient after this Plasma cholin- 
esterase decreased more than 10 per cent m 4 of the 11 patients, the maxi- 


Table 8 — Plasma and Red Cell Cholinesterase Levels m Eleven Patients 
Before and After Instillation of 2 Diops of 0 2 per Cent “DFP” into 
Each Eye and in Five Conti ol Subjects Who Received No Drug 





Per Cent Change 




Plasma 

Plnsina 

Bed Cell 

Initials 

Time 

Cholinesterase * 

Cholinesterase 

Cholinesterase t 

J C 

Before 

17 0 

—16 

10 2 


1% hr after 

14 4 


112 

D G 

Before 

10 S 

—29 

13 0 


1% hr after 

7 7 


12 9 


5 hr after 

88 


12 9 

H M 

Before 

18 4 

-23 

10 9 


1% hr after 

14 2 


11 4 

H T 

Before 

IS 1 

— 3 

15 8 


1% hr after 

17 6 


15 0 

B H 

Before 

10 6 

— 5 

10 0 


1 hr after 

15 7 


10 3 

E P 

Before 

13 2 

— 4 

15 7 


1% hr after 

SI 8 


15 8 

A E, 

Before 

17 6 

—10 

86 


2 hr after 

15 9 


80 

E T 

Before (last drop 11 dajs ago) 

90 

—10 

10 7 


2 hr after 4 instillations in 8 hr 

81 


12 3 

FEB 

Before 

18 9 

—23 

119 


2 hr after 

14 5 


117 

E B 

Before 

13 4 

—10 

12 4 


2 hr after 

11 9 


12 6 

W D 

Before 

17 5 

+ 7 

101 


2 hr after 

18 3 


110 

G Nf 

0 hr 

19 7 

— 7 

11 5 

4 hr 

18 3 


10 6 

A Tf 

0 hr 

04 

— 8 

98 

4 hr 

59 


92 

3s St 

0 hr 

11 7 

— 9 

99 

4 hr 

10 6 


10 2 

B Wt 

0 hr 

171 

+ 5 

129 

4 hr 

17 9 


12 7 

F Gt 

Ohr 

12 9 

—13 

10 8 

4 hr 

11 2 


10 7 


* Values are expressed m micromols of carbon dioxide per thirty minutes (1 5 dilution) 
f Micromols ol carbon dioxide per thirty minutes (1 10 dilution) 

i The last 5 subjects received no drug but are included os controls on the relative constancy 
of determinations ol the cholinesterase 


mal decrease being 29 per cent (table 8) The decrease m plasma cho- 
linesterase in these 4 patients was greater than the fluctuations which 
occurred normally in the 5 control subjects It has been shown 2bc 
that plasma cholinesterase is extremely sensitive to “DFP” in man and 
that red cell cholinesterase is much more resistant In man plasma cho- 
linesterase may be reduced to 2 to 10 per cent without any appreciable 
reduction m red cell cholinesterase Despite a very low plasma cholin- 
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esterase, symptoms do not appear m man (after a single dose of DFP ) 
until the red cell cholinesterase is reduced to 70 to 80 per cent It is evi- 
dent, therefore that minimal or insignificant absorption occurred from 
ocular instillation m these patients This does not mean, however, that 
significant absorption will not follow the frequent, indiscriminate local 
use of “DFP ” 

F Selection of a Vehicle for " DFP ” — Previous studies have shown 
that “DFP” is unstable m water but relatively stable in peanut oil Since 
the existence of a stable preparation is of great importance for clinical 
use, we investigated more carefully the differences between oily and 
aqueous solutions The period over which “DFP” m oil remains potent 
was measured by preparing a 0 1 per cent solution of “DFP” m peanut 
oil and instilling 2 drops of this into a rabbit eye each day for a week and 
thereafter once a v eek The solution w as kept m closed dropper bottles 
at room temperature It has maintained its ability to constrict the pupil 
maximally for more than three months A 0 1 per cent solution of 
“DFP”m water, prepared at the same time and tested m similar manner 
on the other eye of the same rabbit, began to lose its potency on the fifth- 
day and w as entirely without effect on the seventh day 

To determine whether the oily \ ehicle altered the rate, intensity and 
duration of the effect of “DFP” on the e) e, a comparison of the effects 
produced by oily and by aqueous solutions was made m rabbit and m 
human eyes Two drops of 001, 0 05 or 0 1 per cent “DFP” m peanut 
oil w r as instilled into one eye, and a similar dose of aqueous solutions 
(freshly prepared) into the other eye, of a series of 20 rabbits There 
was no significant difference in the rate, intensity or duration of pupil- 
lary constriction m these eyes 

Similar experiments were carried out on 6 normal human subjects, 
using solutions of 0 1 per cent “DFP” m w r ater and m oil (table 1). 
These results, again, failed to demonstrate a significant difference 
between the effects produced b} r the oily and those produced by the 
aqueous solutions of “DFP ” 

Some difference has been found m experiments on cats A 0 2 per 
cent solution of “DFP” m water produced pupillary constriction which 
began sooner, lasted longer and w r as more intense than that produced 
by 0 2 per cent “DFP” m oil 


SUMMARY 

1 Dnsoprop\l fluorophosphate “DFP” locallj instilled in the eye m 
low concentrations will produce prolonged miosis, ciliary spasm, false 
nnopia and decrease m intraocular tension Quantative species varia- 
tions were found to exist, but the effects were most marked and pro- 
longed m man 1 
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2 A 1 per cent solution of "DFP” produced more prompt, pro- 
nounced and prolonged miosis than a 5 per cent solution of neostigmine 
bromide 

3 “DFP” in the concentrations used has no direct effect on the iris 
muscle itself, since it failed to constrict the totally denervated cat iris 
Its effects, therefore, are due entirely to inactivation of cholinesterase 

4 A 0 1 per cent solution of “DFP” was able to overcome the cyclo- 
plegic effect in human eyes of 4 per cent homatropme hydrobromide, and 
a 0 2 per cent solution of “DFP,” that of 1 per cent atropine sulfate 

5 “DFP” was shown to increase the capillary permeability for fluoi- 
escem but not for inuhn 

6 A slight decrease in the plasma cholinesterase was noted after 
ocular instillation of "DFP,” indicating that minimal sjstenuc absorption 
occurred 

7 No significant difference could be demonstrated between oil and 
water as a vehicle for “DFP” for ophthalmic use except that “DFP” is 
decided^ more stable m peanut oil than in water 

Hospital of University of Pennsylvania 



VISUAL DISTURBANCES ASSOCIATED WITH HEAD INJURIES 

LIEUTENANT COLONEL JAMES N GREEAR Jr 

AND 

MAJOR JOHN S McGAVIC 
MEDICAL CORPS, ARMY OF THE UNITED STATES 

T HE large number of head injuries observed m battle casualties pro- 
vides the best material for study of the representation of various 
areas of the retina m the cerebral cortex: Few contributions have been 
made from injuries sustained outside of war periods 

Experimental determination of field defects by induced injuries is 
not feasible, for obvious reasons One, therefore, must depend on 
lesions of the brain m human subjects studied at operation or at necropsy 
From patients so studied one can draw certain conclusions concerning 
those who do not come to operation or to necropsy 

The two most significant papers on the subject are those by Holmes 
and Lister, 1 in 1916, and by Holmes, 2 m 1918, m which they reported 
their studies of disturbances of vision by cerebral lesions observed m 
British casualties m World War I 

Henschen, 3 m 1900, had pioneered with pathologic studies showing 
that the visual cortex lay m the occipital region, and he localized several 
areas as representing various portions of the retina 

In 1909 Inouye 4 reported the effects of injuries to the occipital lobe 
incurred m the Russo-Japanese War and pointed out that the macular 
center was at or near the occipital pole 

Marie and Chatelm, 5 m 1914, reported a similar series of cases 
Riddoch G later published case reports which confirmed previous 
•observations 

Read before the Ophthalmic Club of Philadelphia, March 6, 1945 
1 Holmes, G H , and Lister, W T Disturbance of Vision from Cerebral 
Lesions, Brain 39 34, 1916 

2 Holmes, G H Disturbances of Vision by Cerebral Lesions, Brit J 
Ophth 2 253, 1918 

3 Henschen Sur le centre cortical de la vision, Cong mternat de med , 
sect d’opht , Paris, 1900, pt 9, p 232 

4 Inouye Die Sehstorungen bei Schussverletzungen der korhkalen Seh- 
sphare, nach Beobaclitung von Verwundeten der letzen japanischen Kriege, 
Leipzig, W Engelmann, 1909 

5 Marie, P , and Chatelm, C Les troubles \isuels dus aux lesions des voies 
optiques mtracerebrales et de la sphere visuelie corticale dans les blessures du 
•crane par coup de feu, Rev neurol 27 882, 1914-1915 


(Footnotes coiUiiiitcd oh next page) 
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Moreau, 7 in 1918, discussed central field defects m a paper on occipital 
lesions He divided the retina into three zones those of fixation, 
distinction and perception, and stated the belief that cortical representa- 
tion was similarly divided 

Morax 8 differentiated the fixation area and the macular area and 
stated that he had not found the fixation area affected m cases of 
unilateral lesions but did so when both occipital lobes were injured 

The lesions to be studied involved the chiasm, the optic radiations 
and the occipital cortex The anatomy and physiology of the chiasmal 
fibers require no discussion The gemculocalcarine pathway lies in the 
internal capsule behind the sensory fibers and internal to the auditory 
fibers Fibers from the upper retinal quadrants he dorsally, while fibers 
from the lower retinal quadrants lie ventrally The macular fibers he 
between these two bundles To the best of present knowledge, the 
visual cortex occupies the medial surface of each occipital lobe from the 
occipital pole to the anterior end of the calcarine fissure Posteriorly, 
the visual area extends a little onto the lateral surface of each occipital 
lobe This area is thought to include representation of the fixation 
area Opinion is divided as to whether there is bilateral cortical repre- 
sentation of the macular areas The consensus is that each cortical 
macular center represents half of each macula, that is, the left cortex 
represents the right half of each fixation area and vice versa This 
must be so as there is division of the fixation area of the field of each 
eye when the entire occipital cortex on one side is damaged The 
so-called sparing of the macula is the rule with vascular disease but is 
less frequent with traumatic lesions Sparing of the entire fixation area 
is less frequently found when the central field is closely studied One 
then finds division of the fixation area rather frequent There are three 
reasons for sparing of the fixation area (1) this area of the cortex may 
escape from injury, (2) there are two blood supplies to the occipital 
cortex, the calcarine artery and the middle cerebral artery, and (3) 
patients may learn to use eccentric vision, particularly when the fixation 
area is divided In cases of vascular accident only one of the two arteries 
is usually occluded, and hence sparing of fixation is the rule In cases 

6 Riddoch, G On the Relative Perceptions of Movement and a Stationary 
Object in Certain Visual Disturbances Due to Occipital Injuries, Proc Roy Soc. 
Med (Sect Neurol ) 10 13, 1916-1917 

7 Moreau, F Sur les troubles de la vision maculaire produit par les 
lesions trauma tiques de la region occipitales, Ann d’ocul 155 357, 1918 

8 Morax, V Discussion des hypotheses faites sur les connexions corticales 
des faisceaux maculaires, Ann d’ocul 156 25, 1918 
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of traumatic lesions both artenes may be damaged 01 the entire cortex 
destroyed 

It is interesting to note that the cortical 1 epresentation of the macula 
is rather large as compai ed with the area representing the more extensive 
peripheral portions of the retina This is analogous to the large motor 
and sensory areas m the parietal cortex repiesenting the finger and 
thumb as compared with the aieas lepiesenting the trunk and the 
extremities 

In the area striata the periphery of the retina is lepiesented near 
the anterior end of the calcanne fissuie Lesions in this area usually 
include damage to the optic radiations, and few authentic cases have been 
recorded in which isolated injury to this atea was present One case 
of Holmes and Lister’s, 2 of Scarlett and Ingham’s 0 and cases 8 and 
9 of the present series may represent such injuries, but damage to the 
radiations cannot be excluded in any of these cases The upper portion 
of each retina is lepresented on the area above the calcarine fissure, 
while the lower portion of the retina is represented in the area below 
the calcanne fissure When the area below the calcarine fissure is 
injured, one should see a defect in the upper fields of vision The 
explanation for the infiequency of such defects is that wounds m this 
area often result in death because of injury to the cerebellum and large 
blood vessels 

Traquair 10 stated that traumatic lesions of the optic nerve and 
occipital lobe are frequent, whereas trauma to the chiasm is rare, and 
that lesions in the geniculate pathway are more often vascular than 
traumatic m origin 

Riddoch 11 and Holmes 12 have secured interesting data legardmg 
the dissociation of visual perceptions due to injury to the occipital lobes 
They pointed out that patients may see movement in the blind field 
and discussed the prognostic value of this phenomenon They expressed 
the opinion that such lesions probably were located in the region of 
the supramarginal and angular gyri m the parietal lobe While there 
is a suggestion m the histories of some of the cases here reported that 
such dissociations were present, this point has not been studied 


An Introduction to Clinical Perimetry, ed 4, London, 


9 Scarlett, H U, and Ingham, S D Visual Defects Caused by Occipital 

o e Lesions Report of Thirteen Cases, Arch Neurol & Psychiat 8 225 
(Sept ) 1922 

10 Traquair, H M 
Henry Rimpton, 1942 

11 Riddoch, G Dissociations of Visual Perceptions Due to Occipital 
njuries with Especial Reference to Appreciation of Movement, Bram 40 15, 1917 , 
Visual Disorientation m Homonymous Half-Fields, ibid 58-376, 1935 

506^1 918^ rneS ' G Dlsturbance of Visual Orientation, Brit M J 2 449 and 
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The following 12 cases represent a variety of defects m the visual 
field which can be traced to a known type and site of injury, with 
supporting evidence obtained from reports of the neurosurgeon and the 
roentgenologist 



*70* *»* 


Fig 1 — A, roentgenogram, B, visual fields taken with a 5 mm white test 
object Visual acuity 20/15 m each eye. 

In this figure, and m the accompanying figures, the visual fields are not plotted 
in the usual manner, owing to lack of proper cards at the time the charts were 
made In some instances a card for the right eye was used for both eyes, but 
this should not detract from the reader’s interpretation of the fields 

REPORT OF CASES 

Case 1 — A white man aged 21 was wounded by a shell fragment Aug 7, 
1944, sustaining a fracture in the left parieto-occipital region of the skull, with 
multiple depressed fragments of bone, laceration of the dura and bram and intra- 
cerebral clot 

Two days later craniotomy was performed, with repair of the dura with 
fascia lata Healing was uneventful except for some drainage of the cerebro- 
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spinal fluid for about four weeks There remained a palpable depression at the 
site of the injury 

A roentgenogram of the skull showed an oval area of bony dehiscence, measur- 
ing 5 by 3 cm , in the posterior portion of the left parietal bone and the anterior 
portion of the left leaf of the occipital bone Three metallic clips were visible 
m this defect A metallic shadow and an indefinite calcified mass measuring 1 5 
by 1 cm were located 4 cm medial to the center of the bony defect 

The field defect was right homonymous hemianopsia, congruous with sparing 
of the fixation area and sparing of a small portion of the lower portion of the 
right field adjacent to the midline Vision was 20/15 in each eye, with ability 
to read Jaeger type 1 


I nter pi station — The site of injury, the data obtained at operation, 
the roentgenographic evidence and the field defect indicated a lesion 
of the left occipital cortex Sparing of the fixation area was probably 
due to the dural blood supply by the calcarine artery and the middle 
cerebral artery Another explanation always to be considered is fortui- 
tous escape from injury of that portion of the area striata representing 
the fixation area, i e , the posterior tip and the lateral surface of the 
occipital pole 

Case 2 — A white man aged 24 was wounded by fragments of an 88 mm shell 
on June 15, 1944, sustaining a compound, depressed fracture of the skull, with 
injury to the brain in the right temporoparietal area, a retained metallic foreign 
body in the left occipital lobe of the bram and complete hemianesthesia, with 
no loss of motor function 

On the day of injury the shell wound in the skull and brain was debrided , 
bleeding from the temporal artery, the middle meningeal artery, the temporo- 
occipital veins and the severed inferior petrosal sinus was arrested Lacerated, 
contused dura and brain tissue from the temporal and occipital lobes was removed 
with suction A graft of fascia lata was used to close the defect in the dura 
Large sections of bone had to be removed in order to elevate the depressed frac- 
ture and to control bleeding The patient was given 3,000 cc of blood because 
of severe hemorrhage No pulse or blood pressure was elicited for forty minutes 
Five hours after operation the blood pressure was 120 systolic and 80 diastolic 

This soldier was unconscious from the time of injury until at least two weeks 
later, when he found he was totally blind, that he could move his left arm and 
leg, although he had no sense of position, and that he had loss of sensation over 
the left side of his body There was no speech defect, and no personality changes 
were noted 


Roentgenographic examination showed an extensive comminuted fracture of 
the right temporoparietal area, with a large separated fragment in the upper 
occipital area A metallic fragment measuring 5 by 4 mm was present at the 
site of entrance, and a foreign body 10 by 15 mm was present m the left occipital 
lobe Roentgenographic examination on August 28 showed the following condi- 
tion “A large bony defect on the right side involved the posterior half of the 
parietal bone, the temporal bone, the upper margin of the mastoid and a small 
portion of the adjacent occipital bone, with two radiating linear fractures through 
the occipital bone A metallic foreign body measuring 2 3 by 1 3 by 0 7 cm was 
present in the left occipital lobe 1 5 cm to the left of the midline and 1 5 cm 
deep to the inner table ” 
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Electroencephalographic examination showed an abnormal record indicative 
cf damage to the right occipital and parietal areas 

On September 7 a tantalum plate measuring 115 by 11 5 by 14 cm was inserted 
to cover the bony defect in the skull 

The field defect was left homonymous hemianopsia with division of the fixation 
area Vision was limited to light perception in the right eye and was 2/200 in 



Fig 2 — A, roentgenogram, B and C, visual fields of right and left eyes, 
respectively, taken Oct 30, 1941 with a 15 mm test object at a distance of 330 
-mm Visual acuity 1/200 in each eye 


the left eye Reduction m vision may have been due in part to extensive hemor- 
rhages in the vitreous of each eye No lesions were visible in the fundus There 
was no direct injury to either eye The hemorrhages are to be explained by a 



GREEAR-McGAVIC — HEAD INJURIES 


39 


sudden increase m intracranial pressure and consequent compression of the 
vaginal space of the optic nerves and bleeding from the central veins 

Inter pi etaUon — Injury to the right occipital and parietal lobes by 
penetration of a foreign body accounts for the left homonymous hemia- 
nopsia and left hemianesthesia and the mild left hemiplegia The field 



, Fl 5 3 ~ A \ roent S en °g ra m , B, visual fields taken with a 3 mm 

evi ?n/^ 1SU u 3CU!ty nght eye ’ 2 °/70-l, with pmhole disk, 20/71 
eye, 20/200, with pmhole disk, 20/200 


white test 
— 1, left 




40 


ARCHIVES OF OPHTHALMOLOGY 


defect was noted as early as Aug 11, 1944 and has remained unchanged, 
although the hemorrhage in the vitreous has been largely absorbed The 
foreign body m the left occipital lobe apparently did not damage the 
visual fibers or the cortex 

Case 3 — A white man aged 23 was wounded by shell fragments Sept 26, 
1944, sustaining a severe compound, comminuted fracture of both leaves of the 
occipital bone, with extensive stellate fractures of both parietal bones, multiple 
metallic foreign bodies were seen at a depth of 5 to 6 cm m the left parieto- 
occipital area 

The next day craniotomy was performed Wide debridement, including removal 
of fragments of bone, was carried out, leaving a defect 6 by 3 cm in the occipital 
bone The dura to the left of the midline was torn, and there was a subdural 
hematoma Damaged brain tissue and the hematoma were removed, and the 
track of the foreign body in the left occipital lobe was irrigated, but the foreign 
bodies were not removed The dural defect was closed with a pericranial graft, 
and the defect in the scalp was closed with a sliding flap 

Examination prior to operation revealed no light perception in either eye, 
but both pupils reacted to light 

The patient remained apparently blind for fifteen days, when he was found 
to have light perception He also exhibited sensory aphasia and generalized hyper- 
reflexia 

Bilateral papilledema was present for a considerable length of time but 
subsided, leaving yellowish nerve heads with absence of physiologic cupping 

Roentgenographic examination of the skull showed a semilunar defect mea- 
suring 4 by 8 cm in the occipital bone, the larger portion lying to the left of 
the midline Linear fracture lines extended in all directions from this defect, 
and a Y-shaped fracture extended upward from the greater wing of the sphenoid 
bone on the right Two large foreign bodies were present in the brain near the 
left parietal bone 9 cm above the mastoid process 

The field defect was right homonymous hemianopsia with division of the 
fixation area Visual acuity was as follows right eye, 20/70 + 2 , left eye 20/100 
-}- 1, with correction He read Jaeger type 12 with each eye, with correction 
Degenerative changes secondary to prolonged papilledema were present m each 
macular area This accounts for the poor visual acuitj 

Interpi etahon — The injury to the occipital region, with a tract 
of foreign bodies through the occipital and parietal lobes, together with 
the data obtained at operation, the roentgenographic evidence and 
the field defect, indicates damage to the left occipital cortex and the 
deeper tissue of the brain The sensory aphasia and hyperreflexia 
indicate damage to the parietal lobes In June 1945 vision was 20/50 — 1 
in each eye, with ability to read Jaeger type 9 There was no papille- 
dema The disk was still yellowish 

Case 4 — A white man aged 29 was wounded by a high explosive shell July 
11, 1944, sustaining a depressed, compound, comminuted fracture in the left 
parieto-occipital region with damage to the dura and brain 

The next day cramotomv was performed Multiple depressed fragments of 
bone, hair, dirt and soft brain tissue were removed The dural defect was 
repaired with pericranium 
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There was a transient palsy of the sixth nerve The pupils reacted to light 
The fundi were normal 

Roentgenographic examination showed a debrided defect measuring 3 5 by 5 5 
cm m the superior right occipitoparietal region with radiating linear fracture lines 



Fig 4 — A, roentgenogram, B, visual fields taken Dec 18, 1944 with a 5 mm 
white test object Visual acuity right eye, 12/200, left eye, 2/200 

extending into the left and right lower occipital areas, into the right upper parietal 
area and along the lateral portion of the right parietal bone into the right tem- 
poral bone Some partially detached fragments of bone lay in the left lateral 
portion of the bony defect No intracranial foreign bodies were noted The optic 
foramens showed no abnormality 
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The field defect was left homonymous hemianopsia with considerable loss of 
the right lower quadrant of the field of each eye, especially m the left eye, and 
involvement of both fixation areas 

Visual acuity was 20/200 in the right eye and 6/200 in the left eye (eccentric), 
with ability to read Jaeger type 0 



»o' «»* 

Fig 5 — A, roentgenogram , B, visual fields taken with a 3 mm white test 
object Visual acuity 8/200 in each eye 


Interpi etation — The site of injury and the data obtained at operation 
and by roentgenographic examination, together with the field defects, 
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indicate damage to the posterior pole of both occipital lobes, especially 
the right, and to the optic radiations on the left The fields varied 
somewhat between December 18 and January 8 

C ASE 5 A white man aged 31 was wounded Aug 8 , 1944 by fragments of 

mortar shell, sustaining a compound, comminuted fracture of the occipital bone, 
more extensive to the right side of the midline, with depressed fragments of 
bone damaging the right occipital lobe 

Two days later craniotomy was performed The tip of the occipital lobe 
and the calcarine area on the right side was reduced to pulp by deeply in-driven 
fragments of bone The dura was torn on both sides of the midline The longi- 
tudinal sinus was lacerated and thrombosed Fragments of bone and pulped bram 
tissue were removed The soldier was unconscious about eleven days 

Examination shoved that he was completely blind for several days after this 
and later showed ability to count fingers and left homonymous hemianopsia on 
the confrontation test The fundi were normal 

Roentgenographic examination showed an irregular defect measuring l-)4 by 
by 2 J 4 inches (4 S by 6 cm ) involving the occipital bone on each side of the 
midline, with a stellate fracture extending through the right parietal bone and 
terminating m the right frontal bone 

The field defect was left homonymous hemianopsia with involvement of both 
fixation areas and loss of a large portion of the right lower quadrant of the field 
Vision was limited to counting of fingers at 3 feet (90 cm ) in the right eye 
and at 4 feet (120 cm ) m the left eye He read Jaeger type 0 with each eye 

Interpretation — The left homonymous hemianopsia was due to 
damage to the right calcarine area The damaged area in the left 
occipital cortex must have lam above the calcarine fissure and involved 
the tip of the posterior pole to produce a lower field defect with loss 
of the fixation area 

Case 6 — A white man aged 19 was wounded by a sniper’s bullet May 18, 
1943, sustaining a gutter type of wound 1 by 3 inches (2 5 by 7 5 cm ) m size in 
the posterior portion of the parietal bones and the superior portion of the 
occipital bone, chiefly to the left of the midline, with in-driven fragments of bone 
Bram tissue was herniated through an infected wound, through which cerebro- 
spinal fluid was draining Closure of the scalp wound could not be done until 
June 16, when pinch grafts w r ere used to cover the defect, after the infection 
had been controlled Pupillary reaction to light was normal The fundi were 
normal 

A roentgenographic examination revealed a gross defect involving the posterior 
aspect of both parietal bones and the superior portion of the occipital bone, 
with metallic foreign bodies and fragments of dead bone lying in the bram 
substance 

The fracture lay chiefly to the left of the midline, with a linear fracture 
extending into the left parietal bone 

The field defect was complete right homonymous hemianopsia with loss of 
about one-half the lower left field of each eye and involvement of both fixation 

areas There was also loss of the temporal periphery of the temporal field in 
the left eye 

Vision U'as limited to perception of hand movements in the nasal quadrants 
of the right eye and in the temporal quadrants of the left eye 
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Intel pi elation — The location of the defect in the skull and the field 
defect indicate damage to the left occipital cortex with less extensive 
damage to the right cortex at the posterior pole and above the level of 
the calcarine fissure, producing the defect in the left lower fields and 
involvement of the fixation areas 

Case 7 — A white man aged 26 was wounded April 29, 1944 by shell frag- 
ments, sustaining a compound, comminuted fracture of the right parietal region, 



Fig 6 — A, roentgenogram, B and C, visual fields of the right and left eyes, 
respectively, taken Jan 8, 1944 with a 15 mm test object Vision was limited 
to light perception in each eye 

with herniation of brain substance from the wound The patient was totally 
irrational and had complete flaccid left hemiplegia 

The following day a craniotomy was performed Devitalized brain tissue 
was debrided, and the wounds were closed primarily This had to be repeated 
seven days later, owing to a new herniation of brain tissue A third craniotomy 
was performed because of a deep-seated abscess in the posterior parietal area 
After this the patient showed notable improvement and became rational and 
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cooperative for the first time Massive intraocular hemorrhages, without evidence 
of direct trauma to the eyes, had been noted The patient was said to be entirely 
blind He showed pronounced variations in mood 

Roentgenographic examination showed an area of bony dehiscence in the mid- 
portion of the right parietal bone adjacent to the sagittal suture and measuring 
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Fig 7 A, roentgenogram , B and C, visual fields of right and left eyes, 
respectively, taken Oct 28, 1944 with an ophthalmoscopic bulb test object Vision 
was limited to perception of hand movements at 1 foot (30 cm ) 

6 cm m diameter Two linear depressed fractures extended downward and 
upward from this defect into the base of the skull 

The field defect was loss of all but a portion of the right lower fields of 
vision, with loss of both fixation areas 

Vision was limited to perception of hand movements at 1 foot (30 cm 1 in 
each eye J 

Inter p) station Bilateral injury to the occipital lobe, greater on 

tie right side, with damage above the level of the calcarine fissure 
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would explain the field defect Observations at operation did not include 
examination of the occipital lobes 

A diagnosis of penetrating wound of the right frontoparietal region 
with a tract of numerous small metallic foreign bodies extending from 
this area through the right parietal lobe into the left occipital lobe was 
made overseas Only widespread injury to the right optic radiations 
(including the macular fibers) and damage to the left occipital lobe can 
explain the defect on this basis, and there is lacking sufficient evidence 
m the lecord to justify such a statement 

A contrecoup injury to both occipital lobes is a possibility 
The hemorrhages in the vitreous without evidence of direct injury 
to the eyes may be explained by sudden increase in intracranial 
pressure with consequent pressure on the vaginal sheath of both optic 
nerves and hemorrhage from the central rein 

Case 8 — A white man aged 34 was wounded March 25, 1944 by fragments 
of artillery shell, sustaining an H-shaped, compound, comminuted, depressed frac- 
ture of the skull in the nudoccipital region just above the lambdoul suture and 
several deeply placed metallic foreign bodies Four were near the midhne, and 
one was in the right occipital lobe 

Craniotomy was performed on the day of injury A laceration of the dura 
of 2 cm over the right occipital lobe with a tract extending 6 cm anterolaterally 
into the occipital lobe was found The tract was debrided and a foreign bodv 
removed from the end of the tract with a magnet A depressed fragment of bone 
measuring 3 cm was removed, revealing a laceration of the superior longitudinal 
sinus 

The patient was at first conscious, rational and oriented He complained of 
complete blindness The pupillary reactions and extraocular muscles were normal 
On Mai 28 there developed stertorous breathing and loss of all muscle tone Lum- 
bar puncture revealed fresh bloody fluid under increased pressure The patient 
gradually improved On April 12 ventriculograpluc examination was performed, 
bilateral trephine openings being made in the posterior parietal region The lateral 
ventricles were dilated, and there was asymmetry of the occipital horns, the left 
failing to fill with air On April 17 a second craniotomy was done Debridement 
of necrotic tissue left a cavity 5 by 3 cm in size When the right ventricle 
was punctured, the bram began to pulsate for the first time A second tract 
was found running parallel to the right occipital horn, 1 5 cm wide and about 
8 cm deep It was felt that a hemorrhage had occurred into the ventricle and 
that this accounted for damage to the third nerve at the aqueduct 

Roentgenographic examination showed a large, irregular defect in the midhne 
of the skull, involving the superior portion of the occipital and the posterior 
portion of the parietal bone A small metallic foreign body lay 2 cm to the 
right of the midhne, deep to the superior border of the defect The optic 
foramens showed no evidence of fracture 

The field defect was loss of all the field of each eye except for retention of 
2 degrees in each fixation area Vision was ml for a long time after injury 
On June 18 it was unimproved and was limited to light perception in each eye 
He read Jaeger tvpe 0 with the right eye and Jaeger type 3 with the left eye 
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On Jan 18, 1945 \ision had improved to 20/50 + 1 m the right eye and to 
20/20 — 2 m the left eje. He read Jaeger tjpe 2 with each eye, with correc- 
tion for the left eye 

Intel pi etahon — Bilateral homonymous hemianopsia with sparing 
of both fixation areas indicated a lesion in both occipital lobes without 
destruction of the tip of either occipital lobe, where maculai vision is 
represented in the cortex This case is the antithesis of case 11 (J H ), 
m which bilateral central scotomas with noimal peripheral fields were 



Fig 8 — A, roentgenogram , B and C, tangent screen charts for right and left 
eyes, respectively, taken with 3 mm white test object at distance of 60 inches 
(1 5 meters) Visual acuity right eye, 20/100 + 1, corrected to 20/50, with 
ability to read Jaeger type 2, left eye, 20/30, corrected to 20/20 — 1, with ability 
to read Jaeger type 1 

found The exact extent of damage to the optic radiations could not 
be told Improvement m vision is accounted for by subsidence of edema 
m the occipital areas 

Case 9 — A white man aged 26 was wounded March 4, 1944 by fragments of 
an artillery shell, sustaining a compound, depressed fracture of the left leaf 
of the occipital bone and several foreign bodies in the left frontal lobe 

Craniotomy was done on the day of injur \ This consisted of debridement 
of the wound in the left occipital lobe, packing of the longitudinal smus with 
muscle tissue and closure, with dram m place 
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On March 11 he was found to be completely blind, although both pupils reacted 
to light There was bilateral papilledema 

On March 12 a second craniotomy was done, with evacuation of a subdural 
hematoma which was compressing the left hemisphere about 1 5 cm The left 
occipital lobe was badly damaged, and the necrotic tissue was removed A defect 
3 cm deep was left After this, a clot was removed from over the right occipital 
lobe, the cortex of which was completely liquefied The neurosurgeon’s operative 
note states “There was considerable damage to both occipital lobes, thus account- 
ing for blindness The damage, however, did not appear to me to destroy the 
the calcarine area completely, and it may be that after edema subsides some 
vision may return, particularly in the upper fields ” 



Fig 9 — A, roentgenogram, B and C, visual fields of the right and left eyes, 
respectively, taken Oct 30, 1944, with a 5 mm test object at a distance of 330 mm 
Visual acuity 20/40 m the right eye, 20/20 in the left eye 

By March 23 the patient had light perception When first seen, he could 
tell time on a wall clock 10 feet (3 meters) away 

On November 16 vision was 20/40 + 1 m the right eye and 20/20 in the 
left eye, he read Jaeger type 6 with the right eye and Jaeger type 1 with 
the left eye ' 
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Roentgenographic examination showed a bony defect measuring 6 cm m 
diameter in the left postparietai area with radiating fracture lines extending 

anteriorly 

The field defect was loss of all field m each eye except for retention of 1 
degree in the fixation area The patient was able to read only one letter at 
a time, but this he saw quite clearly, both for distance and for near vision 

Interpretation — There was damage to both occipital lobes, with 
fortunate sparing of the cortical areas 1 epresentmg the fixation ai ea of 
the retina Damage to the anterior portion of the calcarine area accounts 
for loss of the peripheral field The fixation area of the cortex of each 
side must have been preserved The neurosurgeon felt that the entire 
cortex had not been destroyed The radiations are undoubtedly dam- 
aged m such injuries as those pointed out by Holmes 

Case 10— A white man aged 23 was injured m a plane crash July 15, 1943, 
sustaining a compound, depressed fracture in the midoccipital region of the skull 
with contusion of the right occipital lobe 

Thirty-six hours after the injury a craniotomy was performed to elevate 
the depressed fracture The edges of the skin were debrided down to the peri- 
osteum, two fragments just to the right of the torcula, 3 by 1 cm , found driven 
inward 1 5 cm and piercing the longitudinal sinus, \\ ere pried up and removed 
Bleeding was arrested The right portion of the occipital bone, which had been 
bent inward, was pried outward The dura was intact and pulsating freely, it 
was not opened The scalp was closed with one layer of interrupted steel sutures 
An occipital defect in the skull, about 2 by % inch (5 by 1 9 cm ), was repaired 
with a tantalum plate on Jan 10, 1944 

A roentgenogram of the skull revealed a large, irregular defect m the pos- 
terior aspect, beginning approximately 4 cm aboie the lambdoid suture and 
extending into the occipital bone approximately 4 cm The defect involved chiefly 
the right side 

The field defect on Aug 13, 1943 was left homonymous hemianopsia with 
sparing of the fixation area On Dec 13, 1943 the field defect was left homonymous 
lower quadrantanopsia with the fixation spared Vision on the earlier date was 
J20/30 in each eye, with ability to read Jaeger type 1 On the latter date vision 
was 20/15 m the right eye and 20/20 in the left eye He read Jaeger type 1 with 
each eye 


Intei pi elation — The left homonymous hemianopsia is explained 
by damage to the light occipital cortex 

The improvement m the field on second examination, four months 
later, can be explained on the basis of subsidence of edema m the area 
adjacent to the destroyed cortex 


Case 11 —A white man aged 22 was wounded by fragments of shrapnel 
March 27, 1943, sustaining injury to the occipital region Blindness immediately 
■followed the injury The patient became unconscious about twenty minutes later 

The following day a debridement was performed, and three days later vision 
egan to return There was gradual improvement in vision until some time m 
May, after which it remained stationary 
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On August 2 the depressed fracture of the skull was elevated and numerous 
bony fragments and pieces of shrapnel were removed Bony and metallic frag- 
ments were removed from the brain tissue in the right occipital pole, and the 
dura was opened on both sides of the longitudinal sinus One bony fragment 
which entered the longitudinal sinus was left m situ, as an attempt to remove 
it resulted in severe bleeding Both occipital lobes were found to be grossly 



Fig 10 — A, roentgenogram, B and C, visual fields of the right and left eyes, 
respectively, taken Dec 13, 1943, with a 3 mm test object Visual acuity 
right eye, 20/15, left eye, 20/20 


contused and degenerated, being represented by amorphous xanthomatous scarred 
cortex This was freed as well as possible from the dura but appeared to be far 
beyond any hope of return of function 

On September 24 a tantalum plate was placed in the defect in the skull in 
the occipital region 



51 


GREEAR-McGA VIC-HEAD INJURIES 

Roentgenographic examination of the skull showed a large defect m the mid- 
line of the occipital bone, the lower border being just above the mion The 
defect was covered with a metallic plate 

The field defect was a large absolute homonymous hemianoptic scotoma 
Vision was 20/200, eccentric, m each eye 



Fig 11 — Above, roentgenogram , below, campimetric charts taken Nov 27, 
1943, showing absolute scotoma and right homonymous paracentral scotoma 

I liter pi etation — The lesions indicate damage only to the posterior 
tip of the cortex of each occipital lobe, which was slightly more extensive 
on the left side 

Case 12 — A white man aged 25 was wounded by an artillery shell fragment 
March 6, 1944, sustaining a blunt, nonpenetrating blow in the left frontal region 

Two days later it was noted that the right pupil was smaller than the left, 
both reacted sluggishly to light Vision was poor in the right eye, and bitemporal 
hemianopsia was demonstrated There was paresis of the right sixth nerve 
Neurologic examination revealed nothing else of significance 

No operation was performed 

Roentgenographic examination showed a fracture m the left side of the frontal 
bone, beginning at the superior marginal rim of the orbit and extending upward 
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and outward toward the midline The anterior table of the left frontal smus was 
involved 

The fracture extended along the floor of the anterior fossa 
The field defect as noted on May 8, 1944 was a cleancut bitemporal hemi- 
anopsia On September 10 the right eye showed loss of the entire temporal field, 
loss of the fixation area and the outer 15 degrees of the nasal periphery The 
fixation area was involved The left eye showed loss of the entire temporal 



12 — A, roentgenogram, B and C, visual fields of the right and left eyes, 
respectively, taken with a 15 mm test object on Oct 9, 1944 Visual acuity 
right eye, 1/200, eccentric, left eye, 20/20 

field except for a small area bordering the midline above the fixation area, which 
was not involved 

Vision was 1/200 (eccentric) in the right eye and 20/20 m the left eye He 
read Jaeger type 0 with the right eye and Jaeger tvpe 1 with the left eye 
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The right nerve head was pale, and the lamina cribrosa was clearly seen The 
left nerve head showed only a suggestion of pallor The retinal arterioles were 
moderately attenuated 

Interpretation — The lesion must have been located in the chiasm, 
involving principally the midportion, with damage to the crossed fibers 
and sparing of most of the uncrossed fibeis The first field examination 
showed cleancut bitemporal hemianopsia, but later a defect was found 
m the peripheral poition of the light nasal field Vision in the right 
eye was affected almost immediately after the injury 

In 1935 Traquair, Dott atid Russell 13 collected from the liteiature 
leports of only 27 cases of lesions of the optic chiasm and added 3 
cases In 2 of these 3 cases the defect was puie bitemporal hemianopsia , 
in the third case there were blindness in the light eye and a defect 
involving less than the entire temporal field of the left eye Even in 
the fiist 2 cases central vision was reduced in one eye Injury was 
usually to the frontal area and was due to a blunt blow No fracture was 
found on rontgenographic examination in 6 cases The sixth nerve was 
injured in 7 out of 30 cases In 7 cases one eye was blind The olfactory 
neive was injured m 5 cases In 7 cases polyuria was present, although 
it was tiansient m 2 cases Traquair and his associates attributed 
the chiasmal damage to vascular lesions rather than to sagittal tearing 
of the chiasm 

Osterberg 14 lepoited 2 cases, with description of experimental 
studies on tearing of the chiasm m vitro He was able to demonstrate 
multiple small tears and expressed the belief that the blood supply to 
the center of the chiasm was not separate fi ora the supply to the lateral 
portions and that theiefore the crossed fibers alone would not be 
affected by damage to blood vessels Osterberg cited Coppez, 15 who 
demonstrated multiple minute tears in the crossed fiber bundles He 
found that separation of the optic foramens a distance of 1 2 mm by 
frontally applied force would produce teais because the optic nerves ' 
were firmly adherent to the foramens 

Henderson and Rucker 1G were able to show tearing of the chiasm 
in 1 case 


13 Traquair, H M , Dott, N M , and Russell, W R Traumatic Lesions 
of the Optic Chiasma, Brain 58 398 (Sept ) 1935 

14 Osterberg, G Traumatic Bitemporal Hemianopsia, Acta ophth 16:466, 


15 Coppez, H Le mecanisme des lesions du chiasma dans les fractures du 
ciane, Arch d’opht 46.705-716 (Dec) 1929 

Tr! 6 I J enderson ' A J , V ’ and Rucker ’ C W Bitemporal Hemianopia of 
Traumatic Origin, Arch Ophth 24 800 (Oct ) 1940 
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Burch 17 recorded a case in which a fracture of the sella turcica 
resulted in bitemporal hemianopsia, vision was 20/25 in the right eye 
and was limited to ability to count fingeis at 6 inches (15 cm ) in the 
left eye 

It is evident, therefore, that tearing does occur although damage 
to the blood supply must be considered as at least a contributory cause 

CONCLUSIONS 

1 Correlation of visual field defects with definitely known sites 
and types of head injur)’’, the lesions found at operation and the results 
of roentgenographic examination of the skull offers the best method 
of studying the cortical representation of various areas of the retina 

2 Cortical representation of the fixation area (macula) is similar 
to cortical representation of the peripheral poitions of the retina The 
fixation area is represented at the posterior tip of the occipital lobes, 
while the peripheral portions of the retina are represented in the cortex 
at the anterior end of the calcarine fissure Intermediate points of the 
retina are represented between these two aieas of the area striata 

3 Similarly, the upper half of the retina is represented in the cortex 
above the level of the calcarine fissure, while the lower half of the 
retina is represented below the calcarine fissure 

4 Neither the fixation area (macula) nor the peripheral area of 
the retina has duplicate areas of representation 

5 It follows, therefore, that homonymous hemianopsia, vertical hemi- 
anopsia and quadrantanopsia can occur in the penpheial field and that 
the central fields may also show homonymous scotomas, which may be 
lateral or vertical, central or paracentral, hemianopic or quadrantic 
Combinations of homonymous hemianopsia and central scotoma also 
occur when missiles producing oblique wounds pass through the tip of 
one occipital lobe and through the occipital lobe or the optic radiations 
on the opposite side, as shown by Holmes and Lister 

6 Bilateral homonymous hemianopsia with sparing of the fixation 
areas (cases 8 and 9) represents the antithesis of bilateral central 
scotoma with normal peripheral fields These cases support some of 
the statements m previously expressed conclusions 

7 Bitemporal hemianopsia can occur from damage to the chiasm, 
although it is rarely a “pure” hemianopsia The mechanism of this 
damage to the uncrossed fibers alone is not entirely clear 

17 Burch, F E Ocular Evidence of Head Trauma, Wisconsin M J 41 
1092, 1942 
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T HE ANATOMY of the socket deserves a dealer presentation 
than the anatomy of this region usually receives “Socket” means 
the bed or receptacle of the prosthesis Theoretically, consideration of the 
anatomy of the region should be simple, since its spatial relationships 
have been covered m great detail Actually, the anatomy, and moie 
particularly the physiology, of the orbit without the eye departs farther 
from the normal than study of the literature would lead one to think 
The ratio of the volume of the globe to that of the orbit, according to 
Duke-Elder, is 4 5 1, but the removal of the one part makes a profound 
diffeience m the other 

Theie are essentially four types of sockets, depending on the pro- 
cedure or the series of procedures by which the eye is removed A sepa- 
rate discussion of each type, although elementary, may be advisable 
1 Socket formed by enucleation of the globe without an implant 
sphere, the procedure consisting of suturing together of the extraocular 
muscles and Tenon’s capsule and covering with conjunctiva This opera- 
tion is the simplest and gives a fairly satisfactory base for a prosthesis 
Movement is generally adequate, the method giving approximately a 
10 degree range of movement of the prosthesis vertically and hori- 
zontally Its principal disadvantage is that alteration m function causes 
atrophy of the orbital contents, which results m poor movement of the 
prosthesis This point will be discussed later 

2 Socket formed by enucleation of the globe with an implant sphere 
placed m the cavity created by removal of the globe Retention is 
obtained by suturing Tenon’s capsule and the muscles together and 
covering with conjunctiva The implant sphere may consist of any 
acceptable material — glass, tantalum, gold, plastic or preserved cartilage 
Me have had several bad results with implant spheres of bone, which 
have had a tendency to undergo necrosis, resulting m a foul orbital 
dischaige and necessitating removal of the implant, with almost no hope 
of implanting another sphere because of the large amount of scar and 
fibrous tissue which forms around the bone in this area This type of 
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socket gives better movement of the prosthesis than does the type pre- 
viously discussed The size of the implant should approximate the 
normal to give the best movement If the implant sphere is too small, 
the purpose to give better mobility of the prosthesis will be defeated, 
and the implant will be no better than none at all If it is too large, 
fitting an acceptable prosthesis is difficult, and Tenon’s capsule may slip 
back from the sphere, leaving it thinly covered and vulnerable Thus, 
the preparation of this type of socket in children is a poor choice, 
because the sphere is necessarily of limited size and in later years it 
shifts in the socket, making almost impossible the fitting of a prosthesis 
which is realistic in appearance and movement 

3 Socket formed by evisceration of the global contents, removal of 
the cornea, closure of the sclera without an implant and coverage with 
conjunctiva The surgical indications and contraindications for this pro- 
cedure are well covered in the literature and have no place in this dis- 
cussion, which is concerned principally with results From the point of 
view of the mobility and appearance of the prosthesis, the socket pre- 
pared m this way is much better than the two previously discussed 
The prosthesis generally moves better horizontally and vertically, and 
there is also retained more than a suggestion of the action of the oblique 
muscles, since they are still intact In our experience, the sockets which 
were prepared in this way when the patients vere children had better 
beds for the reception of a good prosthesis in adult life than those 
formed by enucleation, either with or without implant 

4 Socket formed by evisceration of the ocular contents with an 
implant sphere placed in the scleral sac, followed by closure of the sclera 
and conjunctiva This procedure undoubtedly gave the best results 
Movement of the prosthesis was SO per cent normal or better both ver- 
tically and horizontally The amount of late atrophy was about the 
same as that m the third type of socket and was much less than with 
enucleation 

The changes which occur from removal of the eyeball until the 
death of the patient are fairly progressive and account for the further 
variety of sockets which we have seen 

The bony walls of the orbit are usually unchanged in the removal of 
the eye, although when they are altered, as m battle casualties, additional 
problems are presented Normally, the lateral wall of the orbit is the 
strongest, especially where the frontal bone joins the great wing of 
the sphenoid bone and the zygomatic bone At this point the margin is 
curved backward so that the visual field may be wide laterally, and 
there are almost no structures of the bony walls to interfere with this 
function The orbital tubercle is at about the middle of the lateral wall, 
and to it is attached the lateral retinaculum From this point up to the 
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site of insertion of the combined tendon of the superior rectus and the 
levator palpebrae superioris muscle there is almost no integral attach- 
ment between wall and contents, as there is m the other quadrants of 
the mbit It is for this reason that no stiucture holds the implant there. 
Considerable atrophy of orbital fat is seen to a greater or less degree 
m all sockets with which we have come m contact, and this apparently 
was the original expenence of Snell, since the prostheses generally have 
their greatest area m this location Associated with this atrophy, as with 
all other changes m the socket, is the factor of gravity The check 
ligaments of unused muscles and the muscles themselves become soft 
and tend to fall to the floor of the orbit when the edema and hemor- 
rhage associated with the operation aie absorbed and replaced with 
fibrous tissue over the years In most sockets which we have examined 
fifteen or twenty } ears after the operation there is a redundant mass of 
tissue at the floor of the orbit, making the fitting of a prosthesis which 
is lifelike a difficult task 

Associated with the alteration m function in the socket, vanous 
changes occur m the conjunctiva These changes begin almost as soon 
as removal of the eye is finished and are usually more profound than is 
generally indicated For example, in a case of evisceration m which the 
cornea is removed, the loss of tissue, necessitating coverage by the con- 
junctiva, is usually compensated for by decrease in size of the globe 
Normally the conjunctiva is more than ample and folds into the formces 
However, w r hen the associated edema and hemorrhage have subsided, 
the conjunctiva loses its normal elasticity by replacement of elastic 
fibers with fibrous tissue It becomes thickened and resistant, like a 
rubber band which after being on stretch is suddenly relaxed This 
change occurs in the orbital, formcal, bulbar and limbal conjunctival 
areas The changes are modified somewhat by the type of operation 
and by the length of time that elapses between ,the operation and the 
insertion of a conformer or prosthesis We > have seen a number of 
cases m which the time which elapsed after operation was as long as 
twenty years In such cases the conjunctiva is firm and fibrous and the 
lower fornix, or sulcus, is entirely absent, so that one of the separative 
piocedures must be carried out 

Grossly, the conjunctiva of the eye is considered as consisting of 
four portions The palpebral portion, made up of marginal, tarsal and 
orbital conjunctiva, the conjunctiva of the fornix, the bulbar portion, 
consisting of scleral and limbal conjunctiva, and the plica semilunaris 
Microscopically, the conjunctiva is made up of an epithelial layer and 
a substantia propria, consisting of an adenoid and a fibrous layer The 
deeper, fibrous, la>er is a thick collection of collagenous and elastic 
fibers It is absent over the tarsal region but begins at the edge of the 
tarsus and extends back over the orbital portion of the conjunctiva of 
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the globe It is reenforced by the inseition of the levator in the uppei 
fornix, and we feel that this reenforcement is the reason that fewer 
changes ar 6 seen in the upper portion after operation The change takes 
place in the substantia propna of the conjunctiva, most likely in the 
elastic fibers of the fibrous layer 

Within the upper lid are two potential spaces, separated by the apo- 
neurosis of the levator muscle Both these spaces are lost and the hds 
are profoundly involved in the metamorphosis of the structures The 
changes in the eyelids are much greater on their external surfaces 
The superior orbitopalpebral sulcus is deepened, and the inferior orbito- 
palpebral sulcus tends to be obliterated The fornices, as we have noted 
before, are lost, and the fibers of the orbicularis muscle become relaxed 
and redundant This is especially true mferiorly One of the operations 
to be described later is helpful in repair of this condition The elas- 
ticity of the hds is not lost to the extent that it is in the conjunctiva, 
and the changes seem largely innervational, or trophic It is felt that 
the change is in the septum orbitale, since the most profound effect is 
in the lower lid, where this septum is complete In the upper lid, where 
the septum blends with the levator muscle, the changes are not so 
pronounced 

To summarize It is felt that after removal of the visual mechanism 
there are certain uniform changes in the eyelids, muscles, conjunctiva 
and socket which are in the nature of atrophy, that these changes 
proceed along fairly uniform lines, although their piogression may be 
altered substantially by early and well fitting prostheses, and that once 
they are well established the only effective treatment is with the opera- 
tive piocedures to be discussed 

OPERATIVE PROCEDURES 

ATirious modifications of procedures for correction of contracted 
socket with free skm grafts have been presented in the literature 1 
Wheeler 2 has practically standardized the technic of operation, but a 
few problems encountered in large scale repair at ophthalmic centers 
should, we feel, be taken into consideration when deviations from 
standardized procedures become necessary 

We do not believe that Wheeler and others intended to standardize 
a procedure which was to be used m every case of contracted socket 

1 Kilner, T P The Application of the Thiersch Graft to Special Areas, 
Post-Grad M J 10 317, 1934 Spaeth, E B Principles and Practice of 
Ophthalmic Surgery, ed 2, Philadelphia, Lea & Febiger, 1941 Sheehan, J E 
Plastic Surgery of the Orbit, New York, The Macmillan Company, 1927 

2 Wheeler, J M , cited by Spaeth, E B A Review of Some Modern 
Methods for Ophthalmic Plastic Surgery, Am J Surg 42 89, 1938, Use of 
Epidermic Graft in Plastic Eye Surgery, Internat Clin 3 292, 1922 
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There are many variations m deformities of the socket, and these should 
receive much more consideration than they have in the past and their 
repair planned accordingly The terms “never” and always should not 
apply m this type of reconstruction, since so much good is done by 
procedures which may have been condemned by some surgeons but have 
served a good purpose m the hands of others Repair of the socket, in 
our opinion, deserves as much consideration as any other form of repair 
about the orbit and face On a well planned repair will depend the 



Fig 1 — Different types of acrylic conformers used in eye sockets after various 
grafting procedures, as illustrated m the text The clear acrylic type is usually 
inserted after the stent or rubber mold is removed The others were made according 
to the size and shape of artificial eyes Lately we have substituted clear acrylic 
plugs 



Fig 2 A, socket completely lined with skin Notice the remnant of caruncle 
preserved There is also a deformity of the left eyebrow, which was corrected by 
the Z plastic operation, as seen in B (operation performed with Major Sanders K 
Stroud) B, result after insertion of artificial eye and correction of the deformity 
of the eyebrow 

satisfactory fitting of a prosthesis In these cucumstances, there cannot 
be a standardized method of repair 

With the advent of acr} lie artificial eyes, patients are becoming much 
more eye conscious and are as much disturbed with a slight exoph- 
thalmos as with the notching of the lids or a misplaced eyebrow This 
is just an example of v hat ophthalmic surgeons can expect on return to 
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civilian life, and they must be prepaied to analyze the various contours 
of the orbit and to plan operative procedures accordingly, m order 
better to assist in the fitting of a prosthesis that will satisfy the patient 
Complete Lining of Socket with Skin — We agree that there is little 
difficulty in the method of completely lining the socket \vith skin 
When we consider the factor of movement, we are inclined to work out 
a definite plan for this procedure Every patient desires as much move- 
ment as possible in the prosthesis A completely skin-lmed socket has 
a tendency to restrict movement m many cases, and in a socket requir- 
ing a complete lining, including both cul-de-sacs and the lids, we suggest 
grafting the lids and both cul-de-sacs first and leaving the central, 
movable, portion of the socket for a second stage procedure We found 
that a line of demarcation at the junction of the movable-nonmovable 
portions of the socket adds greatly to the final movabihty of the fundus 
of the socket This was brought to our attention in the repair of pre- 



Fig 3 — -Result of lining the lids and the nonmovable portion of the socket with 
skin The old graft in the central portion of the fundus was not disturbed The 
central, movable, portion of the socket has the appearance of having a fat graft 
implanted Notice the depth of both the superior and the inferior cul-de-sac 

viously giafted sockets with absence of both cul-de-sacs The graft in 
the central portion of the socket was left intact, and movement it as 
decidedly increased The contour of the socket was also greatly 
improved, and the fundus had the appearance and consistency of a pre- 
viously inserted fat graft or other implant We have found in the case 
of the greatly retracted socket that a flap for the central portion might 
be more desirable because of the frequent necessity of secondary incision 
and implantation of some material In our series of complete linings no 
flap was necessaiy 

Dental stent has been a favorite material for the grafting of these 
sockets, but to make a complete and satisfactory lining with stent a 
canthotomy is often necessary Personally, we do not feel, as do some 
surgeons, that performing a canthotomy is malpractice, since it can easily 
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be repaired However, m consideration of the principle of not producing 
any more incisions than necessary, we have adopted the use of the 
rubber pad, as illustrated by Hughes and others, thus producing contact 
with all surfaces without any widening of the palpebral fissure The pad 
is readily inserted with the graft and readily removed Latex pads are 
ideal, provided they have a flat and slightly concave surface posteriorly 
and a slight convexity anteriorly Frequently a pad with more con- 
vexity posteriorly is indicated, since it will produce more pressure 
against the posterior portion of the socket to be lined Ordinarily, 
orthopedic rubber padding is rather firm but serves the purpose when 
shaped properly A hole is placed m the central portion for drainage 
Absence of Conjunctiva — All scar tissue on the lids and in both 
cul-de-sacs and m the socket itself is excised Thin lids are essential, 
and the tarsus of the lower lid should be hugged m the dissection 
If possible, the dissection should be begun slightly below the margin of 
the lid, it is continued mferiorly along the floor of the orbit, externally 
beneath the skm to the lateral orbital rim and medially to the margin 
of the lacrimomaxillary junction, care being taken to stay behind the 
caruncle or the remnant of the caruncle Any remaining tissue should 
be retained m this region so as at least to simulate a caruncle A por- 
tion of scar tissue is better than nothing at all, from the standpoint both 
of the cosmetic effect and the fitting One can do tattooing later, if 
necessary, and dissection is then continued superoposteriorly, care 
being taken to avoid the fibers of the levator palpebrae supenoris 
Interiorly, laterally and medially the periosteum should be roughened 
or incised so that the graft will become readily adherent m these 
regions The rubber pad is then shaped accordingly and inserted, 
care being taken that there is contact all around If a stent mold is 
used, hot or cold, sterile water should be available, a canthotomy 
performed and the mold shaped accordingly The inner side of the 
u PP er portion of the arm is usually the choice for the donor area A 
thin split graft is removed from this region and applied on a wet 
towel, with the raw surface down Petrolatum gauze, gauze soaked 
with saline solution and a cotton wool dressing are applied over the 
donor area The previously prepared mold is then placed on the 
graft and the graft applied over the mold Glue is not necessary, 
and in our expenence a thm graft is desirable This graft is punctured 
m the central portion so as to provide for drainage through the hole in 
the mold The mold and the graft are then inserted into the socket, with 
the raw surface of the graft on the outside The lids are then approxi- 
mated with two silk sutures , petrolatum gauze strips are applied, with 
an eye pad and fluff gauze pressure dressing The lid sutures are 
removed on the fifth day , the mold is removed on the seventh day, and 
the socket is flushed with boric acid The mold is then reinserted On 
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the ninth day the mold is removed and an acrylic form inserted, as 
illustrated (fig 1) This acrylic form is fitted accordingly and has a 
hole m its center for irrigation and drainage This form can be removed 
at v eekly intervals for cleansing and should then be reinserted until 
the contracture period of the graft has passed, which is usually from 
six weeks to three months A form in the shape of an artificial eye can 
then be inserted and worn for a time, while the patient awaits the 
fitting of a satisfactory prosthesis The giaft within the socket is impor- 
tant and should be cleansed daily, followed by the application of a 
lubricant One should not be in too great a rush to insert a permanent 
prosthesis but should wait until the graft has softened and has 
approached maximum contraction 

In the two stage procedure, the same technic is followed, and the 
central portion is grafted as a separate entity We suggest suturing 
the graft m place, with the ends left long, so that they can be tied over 



Fig 4 — A, absence of the inferior cul-de-sac The socket could not retain the 
artificial eye The procedure outlined m the text was performed with a mucous 
membrane graft from the lower lip B, result of procedure A satisfactorj cul- 
de-sac was produced C, sutures tied over a piece of gauze on the cheek after 
insertion of a mucous membrane graft, as described m the text A photograph of 
a different patient had to be shown for illustrative purposes, the sutures in the 
case shown in A and B having been remov ed before a photograph was available 

a fitted mold to provide pressure on the graft Fluff gauze can be 
used for this purpose instead of a form-fitting mold 

Absence of the Jnfenoi Cul-de-Sac — This condition may be caused 
by lack of sufficient conjunctiva, cicatricial deformity or overabundance 
of conjunctiva, with the result that the aitificial eye cannot rest properly 
and persists in slipping out In cases of insufficient conjunctiva the 
mucous membrane graft is indicated With local anesthesia, the socket- 
lid junction is determined and an incision made along this line All 
scar tissue is excised The incision is then extended down to the orbital 
floor, and care is taken to release all adhesions and attachments 
Medially, the incision is extended m an oblique direction, to pass 
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laterally and beneath the caruncle Laterally, it is extended to a few 
millimeters above the external canthus, assuming the appearance of a 
hammock A small gauze strip is inserted to control bleeding The 
inside of the lover lip is an ideal donor area Sutures are inserted m 
the lower lip for traction purposes With local anesthesia, the mucous 
membrane is ballooned out, and a full thickness graft is outlined and 
excised The resulting raw area is repaired by direct approximation 
with a continuous suture of silk and interrupted sutures of silk The 
graft is then transferred to the raw area of the cul-de-sac and sutured 
m place with fine silk Interrupted sutures, with the ends left long, 
are inserted at intervals The most important part of this procedure 
is the insertion medially and laterally of a stay suture of silk, entering 
through the graft and passing through the periosteum of the infraorbital 
rim and then out through the cheek A piece of petrolatum gauze is 
placed within the socket between the loops of the sutures on top of the 
graft and the ends tied without over a piece of petrolatum gauze This 
procedure assures one of a permanent sulcus because of the attachment 
of the graft to the floor of the orbit, and without this attachment the 
operation must be considered unsuccessful The previously inserted 
interrupted sutures at the graft-conjunctiva junction are then tied 
together over the petrolatum gauze within An additional petrolatum 
gauze pack is inserted into the socket, and the lids are sewed together 
with two interrupted sutures of silk Petrolatum gauze, an eye pad 
and fluff gauze pressure dressing are applied 

A piece of stent, latex or sponge rubber may be used instead of the 
petrolatum gauze, but this is not necessary We have sutured the graft 
to a latex or sponge rubber prefitted mold and inserted this mold and 
graft over the raw surface, but our results have not been as gratifying 
as with direct suture The cheek sutures are cut the fifth day but not 
removed The lid sutures are cut the seventh day The petrolatum 
gauze pack is removed the ninth day, together with all the sutures, and 
an acrylic conformer corresponding to the shape of an artificial eye is 
inserted, as seen in figure 4 A certain amount of conjunctivitis will 
result, together with some purulent drainage This is controlled by 
repeated irrigations with boric acid or some other appropriate solution 
We do not wait for contraction in these cases, but the patient is fitted as 
soon as the socket and adjacent lid have assumed their normal appear- 
ance and all conjunctivitis and swelling have subsided 

Absence of CuI-de-Sac Due to Redundancy of Mucous Membrane — 
Frequently there is absence of the cul-de-sac, and examination reveals 
a redundancy of conjunctiva, producing a direct continuity between the 
margin of the eyelid and the socket An attempt should nevertheless be 
made to fit a prosthesis m a case of this type, since if the exertion of 
force from the upper lid or the region of the upper cul-de-sac is properly 
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directed and a satisfactory socket is made available it is possible that 
the artificial eye can be fitted and the redundant mucous membrane 
depressed, with the cul-de-sac assuming a normal appearance If the 
artificial eye is not retained, there may be a notch available in the 
socket by which an appliance can be attached to the artificial eye and 
held by the notch Frequently, however, regardless of what attach- 
ment is made to the artificial eye, the eye must be extremely thm and of 
the shell type, and it will inevitably lest on the lid rather than the 
sulcus or the bed prepared for it In these circumstances, it is far more 
desirable to incise the conjunctiva along the inside approximately at the 
line of the lid-socket junction, extend the incision to the floor of the 
orbit, roughen or incise the periosteum, invert the edges of the con- 
junctiva and attach both flaps to the periosteum of the anterior portion 
of the rim The same type of suture is inserted as is used in making 
a mucous membrane graft, only both edges of the conjunctiva are 
incorporated in the suture that passes through the cheek We suggest 
a central point of anchorage, as well as the two lateral points In these 
circumstances, a desirable sulcus will be produced Care must be 
taken to leave the anterior flap of conjunctiva long enough that the lid 
will not be inverted and depressed aftei anchorage A suture passed 
through the conjunctiva and anchored without incision is not sufficient 
Raw edges must be produced and a new line of cleavage established 
Skwr-Mucous Membiane Combination — The combination of skin 
and mucous membrane as a lining for the lids and socket has been con- 
demned by many excellent clinicians On the other hand, it has been, 
and still is, used by many without any untoward effect We see no 
contraindication whatever to combining the two Battle casualties 
present an entirely different pathologic problem in repair We have 
had cases in which we completely excised the scar tissue and inserted 
a mucous membrane graft, and within a few weeks the only remnant 
of the graft was a ball of mucous membrane incorporated in more scar 
tissue Secondary repair with implantation of a thm split graft relieved 
the situation and gave us an excellent result Our method of choice 
is always use of mucous membrane, but m extensive deformity due 
to scar tissue, especially in the upper cul-de-sac, and secondary con- 
tractures following mucous membrane grafts m the presence of healthy 
conjunctiva elsewhere within the socket or lids, we see no contraindi- 
cation to use of this combination We agree that the secretions are 
increased greatly for a period and desquamation exists for a time, but 
this condition is gradually reduced to such an extent that ordinary 
mechanical cleansing of the socket will relieve the situation 

Within three months to a year the graft becomes soft and flexible 
and is easily displaced by a prosthesis Except for its appearance, it 
assumes all the characteristics of the host In limns both lids with 
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skm, we still attempt to retain the central portion of the conjunctiva, 
provided it has a normal appearance If the excision of the central 
portion is necessary, it can be done at a later stage 

Whatever procedure is employed, we cannot stress too strongly the 
importance of building sulci sufficiently deep, since the depth is more 
easily reduced bv excision of the graft than mci eased by the addition 



Fig 5 — A, condition of the right orbital region on the patient’s admission 
The upper lid was adherent to the socket Implantation of a mucous membrane 
graft was attempted in the superior cul-de-sac and failed The “take” was satis- 
factory, but it shrank to a small area of combined mucous membrane and cicatricial 
tissue Previous to this a full thickness graft from behind the ear was placed in 
the upper lid to lengthen the lid and release the eyebrow, which was lowered, as 
seen in the photograph 

B, the combined skm-mucous membrane graft in the same eye The remnants of 
previously inserted mucous membrane and scar tissue were excised, and a thin 
split graft from the inner side of the arm was inserted This photograph also 
shows the result of lengthening the upper lid with a previously applied full thick- 
ness graft The notching was repaired by the Wheeler halving method 

C, ' result of the repair described in B An acrylic plug was inserted and the 
notching corrected The socket is ready for insertion of the artificial eye The 
patient had a small bony defect beneath the outer portion of the eyebrow A 
cartilage graft was contemplated, but release from assignment prevented us from 
earning out the procedure 
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of more graft Full thickness mucous membrane is employed exten- 
sively The thinner the skin graft the better, provided enough support 
is given to the graft over a sufficiently long period to prevent too much 
contracture If skm is properly anchored, this does not become a very 
important factor, except in the superior cul-de-sac, where periosteal 
anchorage is out of the question For this same reason, the superior 
cul-de-sac should be of much greater depth in order to compensate for 
some of its reduction in size by contracture of the graft 

Mucous membrane will not contract to the same extent, but still the 
graft should be wider than the raw area presenting, in order to provide 
for its anchorage to the orbital floor We have lined both upper and 
lower cul-de-sacs with a single graft of mucous membrane but have 
found that the final result is not very satisfactory because of the tendency 
of the graft to contract in all directions toward the central portion of 
the socket It is a far better procedure to line both cul-de-sacs with 
mucous membrane, either at the same time or at a second stage, but 
to interrupt the continuity of the graft at the medial and lateral canthal 
regions In these cases we like to extend the graft in the inferior cul-de- 
sac slightly above both the inner and the outer canthal region 

Complications Existing m Socket Repaii — The caruncle is seen as 
inevitably attached to the socket and frequently elongated, extending in 
all directions Without a visible caruncle the eye looks flat and bare 
at the inner canthus, and every effort should be made to reconstruct one 
if absent or to attempt to make it available if present The ideal 
caruncle is one which is not elongated and which is just a soft, fleshy 
attachment of the socket, so that when the prosthesis is inserted the 
medial portion falls behind the caruncle in a groove which has all the 
appearance of having been made to receive the prosthesis Another type 
is firmly attached to the socket, but there is sufficient resilience m the 
conjunctiva of the socket that the insertion of the prosthesis will invert 
the outer portion and the appearance of the medial portion will be 
satisfactory 

Another type of attachment in which we are chiefly interested is 
the caruncle that is bound down to the orbital socket with scar tissue, 
either attached firmly all around or in the form of a rigid band If 
attached firmly, it is split, leaving a medial portion slightly larger than 
the normal caruncle m the good eye The incision is then extended 
medially and posteriorly to the lacrimomaxillary junction A mucous 
membrane graft is then inserted and attached to the periosteum, 
as described m repair of the inferior cul-de-sac If attached with a 
scar band and in the presence of normal redundant conjunctiva, a 
Z plastic operation will serve the purpose, the elongated lateral portion 
of the caruncle being completely excised up to the required medial por- 
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tion The choice of procedure should always be that which will simplify 
the fitting of a prosthesis and retain as normal a relationship as possible 
between the caruncle and the medial scleral exposure of the artificial eye 
It is important to notice the relationship of the caruncle to other 
structures m the normal eye It is attached superiorly by way of the 
plica, and also interiorly, but it likewise assumes an oblique position, 
and m many cases the apex of the triangle is attached to the lower 
lid, interiorly and posteriorly 

The eye travels along the caruncle m its inferior medial portion, and 
an attempt should be made to place the caruncle m this position so that 
the artificial prosthesis can accommodate itself to as normal a position 
as possible 

Atony of Lowei Lid as a Complication — This condition is inevitably 
present m older patients and, we believe, is frequently caused by the 
wearing of a prosthesis over a long period In the greater percentage 
of these cases no sulcus is present, or if a sulcus is present it is found 
near the margin of the lid rather than at the lid-socket junction Even 
a shell eye worn over a long period will tend to produce an atonic 
condition of the lower lid, with drooping and slight ectropion To 
avoid this m future fittings, we have advocated reconstruction of the 
inferior cul-de-sac, the degree of repair and the necessity for repair being 
in inverse proportion to the anteroposterior diameter of the lower lid 
As the diameter, 1 e , the distance from the tarsal margin of the lid to 
the lid-socket junction, is increased, there is less indication for surgical 
intervention As the diameter decreases, up to the point where the lid 
and the socket are m direct continuity, the indication for operation is 
increased With this procedure a new sulcus will be formed, which will 
permit the eye to rest within the socket rather than on the hd, and this 
will be a great factor m prevention of atony 

Exercises of the lower lid m cases of mild atony will frequently 
1 estore the tone of the orbicularis muscle Employment of such exercises 
should be much more stressed than it is after the fitting of a satis- 
factory prosthesis The patient should be placed m front of a mirror 
and shown how the lower lid can be raised, utilizing the musculature m 
the immediate vicinity, especially the orbicularis We suggest that the 
patient place the finger m region of the eyebrow and produce pressure, 
so as not to use the frontalis and the orbicularis muscle of the upper 
lid m closing the eye The principle is to raise the lower lid 

In cases of more severe atony, with dropping -which borders on 
ectropion, seen frequently in older patients, operation should be per- 
formed even before the artificial eye is inserted The degree of correc- 
tion necessary can be determined w ith the first fitting of the ivax plug, and 
the e\ e need not be completed until the operation has been performed In 



Fig / — A, cicatricial deformity with symblepharon Previous operations had 
been performed, but the patient still could not wear an artificial eye Scar tissue 
extended deep into the inferior cul-de-sac This tissue was excised, and a mucous 
membrane graft was inserted B, result of excision of scar tissue and insertion 
of a mucous membrane graft C, patient with the artificial eye m place 
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the majouty of cases of this type we prefer the Kuhnt-Szymanowski 3 
procedme for "the correction The Wheeler taisorrhaphy at the external 
canthus is ideal for cases of milder atony, but care should be taken with 
regard to the degree of closure of the palpebral fissure, so that it will 
not interfere with fitting of the prosthesis There is no reason m narrow- 
ing the palpebral fissure to eliminate a prominent lateral exposure of 
the sclera when the narrow palpebral fissure will be the most noticeable 
Again, we cannot help but stress the importance of giving the patients 
with mild atony at least three months’ trial with exercises prior to any 
operative procedure One of the complications encountered with the 
dropping of the lid is complete relaxation of the external canthal liga- 
ment Repair of the canthal ligament is m order primarily because 
otherwise if the lower lid is shortened and the edge of the tarsal border 
reattached retraction of the upper lid will be produced and the upper 
hd will assume a semicircular appearance rather than its normal out- 
line Galvanocautery is not indicated m cases of this type Complete 
shortening of the lower hd is the procedure of choice 

Other complications are minor defects above the orbit Such defects 
are fiequently important and are difficult to remedy In the past too 
little stress was placed on their repair It is not sufficient to repair 
the socket and neglect a notched or distorted hd or a deformity of the 
eyebrow A patient will not have a good appearance, with a well fitted 
prosthesis and a sunken upper socket In the present mass repair, 
ophthalmic surgeons are learning a good deal toward the perfecting 
of reparative surgery about the orbit 

A few of these minor defects are illustrated m this paper A supple- 
ment, showing moie pronounced deformities of the lids and orbit and 
their repair, will be presented at a later date 

CONCLUSION 

In any circumstances, ive feel that prior to operation the prosthetics 
laboratory should see the patient With the advent of plastic eyes this 
is important, since the necessity for operation can be determined in a 
short time There must be a closer cooperation of the prosthetics labora- 
tory, the ophthalmologist and the plastic surgeon True, one will not 
encounter cases of the type one now comes m contact with The severity 
of the condition will not be as pronounced The underlying pathologic 
condition will not be as great But, as has already been mentioned, 
people are becoming more eje conscious, and it will tax the skill of 
ophthalmologists to the limit to see that they are properly fitted 

3 Kuhnt, H, cited by Davis, J S Plastic Surgery Its Principles and 
ractice, Philadelphia, P Blakiston’s Son & Co , 1919 Szymanowski, J , cited 

b) Beard, C H Ophthalmic Surgery, ed 2, Philadelphia, P Blakiston’s Son 
cc Co , 1914 



INFLUENCE OF LOCAL ANTISEPTICS ON REGENERATION 
OF CORNEAL EPITHELIUM OF RABBITS 


LIEUTENANT COLONEL JOHN G BELLOWS 

MEDICAL CORPS, ARMY OF THE UNITED STATES 

TOURING World War II the incidence of ocular injuries was 
unusually high Recent reports have pointed out that a wide 
variety of agents affect adversely the healing of the epithelial defects 
of the cornea No agent has yet been discovered which increases the 
rate of healing 

I 1 have demonstrated that sulfonamide compounds in the foim of 
powder, ointment or emulsion retard the regeneration of the epithelium 
of the cornea and promote the formation of scar tissue and vascu- 
larization Smelser and Ozamcs 2 showed that sulfathiazole and sulf- 
acetimide inhibit cell migration after corneal burns Sulfadiazine and 
penicillin produce only slight inhibitory effects Berens, de Gara and 
Loutfallah 3 demonstrated that corneal wounds healed more slowly when 
treated with a sulfonamide ointment or with the ointment base alone 
than when the wounds were untreated Sulfonamide ointment delayed 
the healing of deeper wounds more than that of superficial ones 
Leopold and Steele 4 found that the retarding effect of sulfonamide 
drugs was greater in corneas in which the denudation involved the 
limbus than in those in which the limbus was not involved They stated 
that the differences in retarding or scarring effects between ointment 
bases or powder bases alone and those containing sulfonamide com- 
pounds were insignificant 

From the Department of Ophthalmology, Northwestern University Medical 
School 

Dr K K Chen and his associates, of the Lilly Research Laboratories, gave 
valuable aid in this work 

1 Bellows, J G , and Gluckman, R Local Toxic Effects of Sulfanilamide 
and Some of Its Derivatives, Arch Ophth 30 65 (July) 1943 

2 Smelser, G K, and Ozamcs, V Effect of Chemotherapeutic Agents on 
Cell Division and Healing of Corneal Burns and Abrasions in Rat, Am J Ophth 
27 1063, 1944 

3 Berens, C , De Gara, P F, and Loutfallah, M Effect of Sulfonamide 
Ointment on Healing of Experimental Wounds of Rabbit Cornea, Arch Ophth 
30 631 (Nov ) 1943 

4 Leopold, I H , and Steele, W H Influence of Local Application of 
Sulfonamide Compounds and Their Vehicles on Regeneration of Corneal Epi- 
thelium, Arch Ophth 33 463 (June) 1945 
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Gundersen and Liebman 5 6 determined experimentally the effect of 
local anesthetics on the regeneiation of corneal epithelium The sulfate 
of butacame and the hydrochlorides of cocaine, tetracaine, phenacame 
and larocaine were found to delay the healing process of the corneal 
epithelium of the guinea pig It was demonstrated that the concen- 
tration and toxicity of the preparation modify the effects Smelser G 
reported that the common local anesthetics retard the migration of 
epithelial cells over the burned area 

Friedenwald and his co-workers 7 studied the mitotic and wound- 
healmg activities of the corneal epithelium They found that histamine, 
acetylcholine, physostigmine, carbammoyl choline chloride and atropine 
are without effect on the mitotic activity Epinephrine and ephednne 
suppress mitosis After the removal of the superior cervical sympathetic 
ganglion, colchicine causes a sharp drop m the rate at which cells enter 
mitosis Mechanical damage, ultraviolet and beta radiation, cold, vita- 
min A deficiency and local and general anesthetics, such as cocaine, 
ether and barbiturates, inhibit mitosis 

In view of the fact that most surgeons m treating a corneal wound 
employ an antiseptic to decrease the possibility of infection, and since 
up to the present time there has been no report showing the effects 
of antibacterial agents commonly used m ocular therapeutics on the 
regeneration of the corneal epithelium, the following report is presented 

METHOD 

Young adult rabbits, weighing approximately 2 Kg , were employed in this 
investigation The cornea was anesthetized with a 4 per cent solution of 
cocaine hydrochloride, chosen not only for its anesthetic qualities but for its 
drying effect, which facilitated the removal of the epithelium, this was accom- 
plished by rubbing the cornea with dry gauze, to make certain that the entire 
cornea was denuded of its epithelium, the eyes were stained with fluorescein The 

5 Gundersen, T , and Liebman, S D Effect of Local Anesthetics on 
Regeneration of Corneal Epithelium, Arch Ophth 31*29 (Jan) 1944 

6 Smelser, G K Effect of Local Anesthetics on Healing of Burns of the 
Cornea, Arch Ophth 33 254 (March) 1945 

7 Buschke, W , Friedenwald, J S , and Fleischmann, W Studies on the 
Mitotic Activity of the Corneal Epithelium Methods, the Effects of Colchicine, 
Ether, Cocaine, and Ephedrm, Bull Johns Hopkins Hosp 73 143, 1943 Fneden- 
uald, J S , and Buschke, W The Influence of Some Experimental Variables 
on the Epithelial Movements m the Healing of Corneal Wounds, J Cell & Comp 
Phjsiol 23 95, 1944, The Effects of Excitement, of Epinephrine and of Sympa- 
thcctomv on the Mitotic Activity of the Corneal Epithelium in Rats, Am J 
Plnsiol 141 689, 1944, Mitotic and Wound-Healing Activities of the Corneal 
Epithelium, Arch Ophth 32 410 (Nov ) 1944 
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course of regeneration was observed by daily examination, facilitated by fluorescein 
staining 

The agents employed m this investigation were instilled m the left eyes of 
rabbits three times daily, while the right, or control, ej e receiv ed a similar amount 
of isotonic solution of sodium chloride Five rabbits was the minimum number 
used for each drug Aqueous solutions of the following substances were mvesti- 



Fig 1 — A, effect of 10 per cent mild silver protein on the denuded cornea (left) 
of treated eye and (right) of control eye B, section of cornea treated with mild 
silver protein (X 111) 

gated mild silver protein (10 per cent), zinc sulfate (0 5 per cent), merbromin 
(2 per cent), phemerol chloride (1 2,500 concentration in 2 per cent boric acid 
solution), mercuric oxycyanide (1 5,000), metaphen (1 2,500), merthiolate 
(1 2,500), acnflavme (1 1,000), zephiran chloride (1 3,000), penicillin (1 cc 
containing 2,500 Oxford units) and sodium sulfathiazole (2 per cent) 
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RESULTS 

During the first twenty-four hours the treated and untreated eyes 
were clinically indistinguishable There were haziness of the cornea and 
generalized congestion of the conjunctiva After this period the return 
of the corneal luster in the periphery of the cornea and the failure o 



Fig 2 — A, effect of 2 per cent merbromin on the denuded cornea (left) of 
treated e\e and (right) of control eye B, section of cornea treated with mer- 
bromin (X 111) 


the corresponding area to stain with fluorescein indicated the return 
of the epithelial covering m that region Nearly all the untreated eyes 
appeared clinically normal m four to six days, w^hile the eyes treated 
with the common local antiseptics still showed large denuded areas 
(table) 
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Mild Silva Piotcin, 10 Pci Cent — The corneas treated with mild 
silver protein, even fifteen days after the denudation, had central dark- 
stainmg areas, which remained permanently opaque Vascularization 
was pronounced (fig 1 A) Histologic examination of the corneas 
removed after fifteen days showed that those of the control eyes were 



Fig 3 — A, effect of 0 5 per cent zinc sulfate on the denuded cornea (left) of 
treated eye and (right) of control eye B, section of cornea treated with zinc 
sulfate (X HI) 


normal The corneas treated with mild silver protein were thickened 
by marked leukocytic infiltration and moderate edema Vascularization 
was prominent The epithelium was entirely absent, and the base of the 
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ulceration consisted of a dense layer of leukocytes, a few fibroblasts and 
remnants of corneal tissue (fig IB) 

Met bromm, 2 Per Cent Solution — A 2 per cent solution of mer- 
bromin greatly retarded the regeneration of the corneal epithelium and 
finally produced a dense, deep red opacity involving the entire cornea 
(fig 2 A) Microscopic examination revealed a cornea thickened by 
edema, leukocytic infiltration and vascularization (fig 2 B) 

Zmc Sulfate, 0 5 Pet Cent Solution — Zinc sulfate in 0 5 per cent 
solution applied three times daily to the denuded corneas delayed the 
regeneration of the epithelium A dense white opacity involving the 


Time Requited fat Regenet ation of Corneal Epithelium 



- 

Xumber of Days 



Concen 

t 

> 

Condition of 

Drug 

tration 

Treated Eye 

Control Eye 

Cornea 

Mild protein silver 

10% 

15— 

6 

Opacity present 

Merbromm 

2% 

15-r 

4 

Opacity present 

Zinc sulfate 

0 5% 

13 

4 

Opacity present 

Zephiran chlonde 

1 3,000 

15J- 

4 

Opacity present 

Acrifiavme 

1 1,000 

15-r 

5 

Opacity present 

Metaphen 

1 2,500 

13 

5 

Opacity present 

Merthiolate 

1 2,500 

13 

6 

Opacity present 

Mercuric oxycyanide 

1 5,000 

11 

0 

Opacity present 

f Powder 





Sulfonamide 1 Emulsion 


13- 

5 

Opacity present 

compounds * [ Ointment 





Phemerol chloride 

1 5,000 

7 

5 

Clear 

Penicillin 

1 cc = 2,500 

4 

4 

Clear 


Oxford units 




Sodium sulfatbiazole 

2% 

5 

4 

Clear 


* Data from Bellows 1 


entire cornea resulted from the use of this drug (fig 3 A) Microscopic 
examination disclosed edema, leukocytic infiltration and vascularization 
of the cornea (fig 3 B) 

Zephiran Chloride, 1 3,000 Aqueous Solution — Zephiran chloride 
m 1 3,000 concentration caused a delay in healing similar to that pro- 
duced by the aforementioned drugs At the end of fifteen days there was 
a dense central scar Vascularization was conspicuous at the periphery 
(fig 4 A) Microscopic examination of the cornea removed on the 
fifteenth day revealed pronounced edema with moderate vascularization 
and leukocytic infiltration (fig 4 B) 

Act i flavine, 1 1,000 Aqueous Solution — Acrifiavme mil 000 con- 
centration delayed epithelization and caused a dense scar to form in the 
cornea (fig 5 A) The cornea removed on the fifteenth day revealed 


76 


ARCHIVES OF OPHTHALMOLOGY 


microscopically variations m thickness of the epithelium Beneath the 
epithelium were fibroblastic proliferation and cystic spaces, while deeper 
m the cornea there were edema, vascularization and leukocytic infil- 
trations (fig 5 5) 

Metaphen, 1 2,500 Aqueous Solution — Metaphen m 1 2,500 con- 
centration retarded epithelization and produced scar formation of the 



Fig 4 — A, effect of zephiran chloride in 1 3,000 aqueous solution on denuded 
cornea (left) of treated eye and (right) of control eye D, section of cornea 
treated with zephiran chloride (X 111) 


cornea (fig 6 A) Histologic examination of the cornea removed on 
the fifteenth day revealed an edematous, infiltrated and vascularized 
cornea with fibroblastic proliferation (fig 65) 

Merthiolate, 1 2,500 Aqueous Solution — Merthiolate in 1 2,500 
concentration also delayed the epithelization of the cornea, producing 
scarring with vascularization (fig 7 A) Microscopic examination of 
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an eye removed on the fifteenth day showed intense corneal edema 
with a moderate degree of vasculauzation and leukocytic infiltration 

(fig 7B) 

Mercuric Oxy cyanide, 1 5,000 Aqueous Solution Mercuric oxy- 
cyanide m 1 5,000 aqueous solution caused a delay in epithehzation of 
the denuded cornea and produced a permanent scar on the cornea 
(fig S> A) Histologic examination revealed that the cornea was thick- 



Fig 5 — A, effect of acrifavine in 1 1,000 solution on the denuded cornea (left) 
of treated eye and (right) of control eye B, section of the cornea treated with 
acnflavine (X 111) 


ened by edema, leukocytic infiltration and vascularization Fibroblastic 
proliferation was found beneath the epithelium (fig 8 2?) 

Sulfonamide Compounds — In a previous report 1 it was shown that 
sulfanilamide, sulfathiazole, sulfadiazine and sulfapyridme applied to the 
denuded cornea m the form of a powder, ointment or emulsion delayed 
the reformation of the epithelial layer and caused a scar to form on the 
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cornea In the present investigation, a 2 per cent solution of sodium 
sulfathiazole caused neither delay in epithehzation nor scan mg of the 
cornea 

Phemeiol Chlonde, 1 5000 Aqueous Solution — Phemerol chloride 
m 1 5,000 concentration in 2 per cent boric acid solution delayed 


TTT 



Fig 6 — A, effect of a 1 2,500 aqueous solution of metaphen on the denuded 
cornea (left) of treated eye and (right) of control eye B, section of cornea 
treated with metaphen (x 111) 

epithehzation by only a few days No pennanent opacity foimed on 
the cornea, and histologic examination disclosed an unaltered cornea 
(fig 9) 
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o cnn Ovfnrfl units') — ■Penicillin neither 
Prmcilhn (1 cc containing 2,500 Oxford units; 

formation Microscopic examination disclosed no changes 


(fig 10) 



Fig 7 — A, effect of a 1 2,500 per cent aqueous sotoon J"-*” 
the denuded cornea (left) of treated eye and (rigl ) 
cornea treated with merthiolate (X 1H) 


SUMMARY AND CONCLUSIONS 

The results of this investigation disclosed that the local antiseptics 
ordinarily employed m ocular therapeutics (mild silver protein, mer- 
bronnn, zinc sulfate, zephiran chloride, acriflavine, metaphen, merthio 



80 


ARCHIVES OP OPHTHALMOLOGY 


late and mercuric oxycyamde) had considerable delaying effect on the 
healing process of the corneal epithelium of rabbits In most instances 
these drugs caused a permanent opacity of the cornea Microscopic 
examination of the corneas showed edema, leukocytic infiltration, fibro- 
blastic proliferation and vascularization Since the same histologic 



Fig 8 — A effect of mercuric oxjc>amde in 1 5,000 aqueous solution on the 
denuded cornea (left) of treated eye and (right) of control eye B, section 
of cornea treated with mercuric o\\ cyanide (X 111) 


changes were produced by various therapeutic agents differing greatly 
m chemical constitution, it would appeal that the corneal changes were 
due to a nonspecific lrntation rathei than to a specific chemical effect 
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Phemerol chloride in 1 5,000 concentration m 2 per cent boric acid 
solution delayed the healing only slightly and produced no permanent 
alterations m the cornea Sodium sulfatlnazole, in 2 per cent aqueous 
solution, and penicillin, in a concentration in which 1 cc contained 
2,500 Oxfoid units, neithei delayed the legeneiation of the epithelial 
covering nor produced corneal opacities 



Fig 9— -Section of cornea treated with phemerol chloride 1 5,000 concentration 
in 2 per cent boric acid solution (X 111) 



Fig 10 Section of cornea treated with penicillin (1 cc containing 2 500 
Oxford units) (x 111) 


In conclusion, repeated instillations of the common local antiseptics 
are not recommended in the treatment of corneal injuries When the 
possibility of infection is great, the aqueous solution of sodium sulfa- 
thiazole or penicillin may be used 


HEREDITARY DISK-SHAPED (RING) CATARACT 

Report on a Family, with Microscopic Examination of an Eye 


, ENRIQUE SAMUEL HARO, MD 

LIMA, PERU 

T HE DISK-SHAPED, or ring, cataract is a rare form of con- 
genital cataract that has been reported relatively few times Judg- 
ing from a review of the literature, the hereditary tendency has been 
reported m only 1 family In July 1944 a 10 year old girl (Nadine L ) 
with congenital disk-shaped cataracts was brought to the eye clinic 
of Stanford University Hospital for examination and treatment Her 
history led to the study of a most interesting family, consisting of 
59 persons, of whom 16 have the same congenital anomaly 

In addition to the cataract, all the affected members examined 
showed symmetric dislocation of the lens No other local or systemic 
anomalies were found This family is not related to any other with 
congenital cataract, and, so far as I can trace the familial history, there 
were no known cases of this condition prioi to the ones reported herein 
There was no history of consanguinity 

One of the eyes examined was enucleated after a traumatic laceration 
and was studied microscopically 

The study of congenital hereditary cataract has shown that there 
is a tendency to uniformity m the type within any family line How- 
ever, while this is usually true Lutman and Neel 1 pointed out that 
it is sometimes found that certain of the cataractous persons in a given 
pedigree have a type of opacity of the lens that differs materially from 
the type present in other affected members of the family Of interest 
m any hereditary condition is the exact nature of the defect, its origin, 
when suddenly appearing in a healthy strain of persons, the mode of 
transmission, and the variability within the group However, con- 
genital cataract must not be regarded merely as an opaque lens , it 
is “a part of the whole cycle of events ” - Often other abnormalities 
are present All this involves an important sociologic problem, especially 

Dr Haro made this study while holding the Kellogg Foundation Scholar- 
ship in the Department of Ophthalmology, Stanford University School of Medicine, 
San Francisco 

1 Lutman, F C , and Neel, J V Inherited Cataract m the B Genealogy, 
Arch Ophth 33 341 (May) 1945 

2 Fox, L W Congenital Cataract, J A M A 89 2249 (Dec 31) 1927 
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if it is true, as Nettleship 3 and others have stated, that persons with 
hereditary imperfections and disease are as a rule members of unusually 
large pedigrees 

CLINICAL APPEARANCE OF DISK-SHAPED CATARACT 

The disk-shaped cataract is characterized by the presence of a 
central opacity at a distinctly deeper level than the remainder of the 
surface of the lens, with some irregular opacities m the immediate 
vicinity of the central patch, m which the latter appears to be engraved 
With a small pupil the central opacity may fill the entire pupillary 
area, if sufficient dilation is obtained, a peripheral clear zone can 
be seen 

The lens m some instances appears smaller than usual It is thin 
anteroposteriorly, especially m the center, owing to the absence of the 
central structures This hollowed portion is closed by a membrane 



Fig 1 — Sagittal section of a disk-shaped, or "ring” cataract The lens appears 
as a dumbbell, having two lateral masses connected by a central band 

more or less thick and opaque, similar to a secondary cataract This 
laminated mass of tissue, according to pathologic studies (fig 5), con- 
sists of three layers the anterior and the posterior lens capsule, with 
the remains of the epithelium of the lens, showing a variable amount 
of proliferation, between them There is no intermediate lens sub- 
stance proper in this portion In all the rest of the lens cortex is 
present, but with some disturbance around the cential defect This 
defect forms an opaque ring, becoming clearer toward the periphery 
The opacity witlim the ring itself has m most cases a similarity to 
lamellar cataract, with several concentric zones 

The central defect varies m size and corresponds roughly to the 
diameter of the embryonic nucleus 

The lens as a whole has the shape of a ring, like a life belt In sec- 
tions it appears as a dumbbell, having two lateral masses connected by 
a central band (fig 1) 

3 Nettleship, E On Some Hereditary Diseases of the Eye, Tr Onhth Snr 
U Kingdom 29 57, 1909 
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PEDIGREE OF THE L FAMILY 

Compiling the family data of the reported cases was rather difficult, 
inasmuch as many members live in other states The few in San Jose, 
Calif , willingly gave information as accurately as possible They did 
not know personally several members of the family, moreover, the 
oldest one alive was the ninth child of his sibship, and some of his 
brothers and sisters died before he was boin or when he was too young 
to remember any relevant facts about them However, the information 
obtained after several rechecks with various relatives, with elimination 
of the doubtful facts, can be considered dependable The family con- 
tacts have been fairly close All the informants were deeply concerned 
about the condition present in such a high percentage in the family and 
remembered rather accurately the facts related to it 

About the middle of the last century the first members of the family of whom 
anything is known came to the United States and settled m Springfield, Mo A 
detailed description of the genealogy follows 
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Fig 2 — Family tree Affected members are indicated by black circles, 
members who have died, by circles with crosses, and affected members who have 
died, by black circles with v'hite crosses 


I 1 4 Mr France L came from Ireland He w’as a health} man and had 
good vision Late m his life he w'ore glasses “just for reading ” He died at the 
age of 74 of some type of renal disease 

I 2 Mrs Sara L came from England She was known to ha\e good vision 
and to be healthy She also w'ore glasses for reading only late in her life She 
died of a “stroke” at the age of 72 

This marriage had an issue of 13 children 

II 1 Virgil L w'as not affected He died at the age of 3 months of diph- 

theria 

II 2 Clara L was not affected She died at the age of 7 months of pneu- 
monia 

II 3 Beckey L had congenital cataracts She died at the age of 19 of tjphoid 

II 4 Carmen L was not affected She died at the age of 22 as a result of 
an accident 


4 The Roman numeral indicates the generation, the arable numeral, the indi- 
vidual number in the family generation (fig 2) 
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II 5 Oscar L was not affected He died at the age of 17 as a result of an 
accident 

II 6 X L was a stillborn girl 

II 7 Myrthle L was 62 years old, she had congenital cataracts She had 

been seen by ophthalmologists but had never had an operation Her 
vision was very poor, she could see only large objects and was unable 
to read She was a widow and had no children 

II 8 William L was 60 years old He had congenital cataracts but had had 

no operation He could see just “enough to get around” but could 
not read He was married and had 6 children 

III 1 Otis L was not affected He died at the age of 10 years of whooping 

cough 

III 2 Opal P, aged 34, was not affected She was married and had 3 

children 

IV 1 Pat P , aged 13, was not affected 
IV 2 Dorothy P, aged 10, was not affected 
IV 3 James P , aged 8, was not affected 
III 3 Leora S, aged 31, was not affected She was married and had 2 
children 

IV 4 Edward S , aged 14, was not affected 
IV 5 Joan S , aged 10 was not affected 
III 4 Lye L, aged 29, was not affected He was married and had 3 children. 
IV 6 Evelyn L, aged 8, was not affected 
IV 7 Lucell L , aged 6, was not affected 
IV 8 Loretta L , aged 4, was not affected 
III 5 Helen L, aged 21, had congenital cataracts and was operated on three 
times (“needlmgs”) Good vision was obtained, which allowed her 
to go through school successfully She was married and had 1 child 
IV 9 Joe L, aged 3, had congenital cataracts, vision seemed to be 
very poor He had had no medical attention at the time of 
the study 

III 6 Wally L, aged 14, had congenital cataracts Four needling operations 
were performed, with resulting fairly good vision She was going to 
school 

All the persons so far spoken of, descendants of William L (II 8), live at 
Springfield, Mo 

II 9 Grover L, 5 aged 56, was the next member of the second generation 
When he was a few months old, his eyes were examined, and the 
diagnosis of congenital cataracts was made He %vas seen by several 
ophthalmologists, but no operation w’as attempted, he did not know 
why He had noticed no decided change m vision, he also stated 
that he could see better at night General examination showed a 
tall, apparently strong and healthy man 

Ophthalmologic Examination — The patient had an esotropia of about 15 degrees, 

fixing with the left eye most of the time External examination revealed nothing 
abnormal b 


5 This patient w r as examined in the present stud} 
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Vision with a small pupil was limited to perception of hand movements at 
5 feet (1 S meters) in the right eye and to counting fingers at 5 feet in the left 
eye He could not read at all with the right eye He read Jaeger type 20, poorly, 
with the left eye, holding the card very close The pupils were dilated with 
eucatropine hydrochloride, 3 per cent, under this condition vision was limited to 
perception of hand movements at S feet and to counting fingers at 10 feet (3 
meters) in the left eye Manifest refraction showed no improvement in the right 
eye, but vision in the left eye with a + H 00 D sphere, improved to 15/200, 
with a -f- 3 00 D sphere addition, he read Jaeger type 10 to 12 

Examination with the slit lamp revealed interesting features (fig 3) 

Right Eye The anterior chamber was deep, there was pronounced mido- 
donesis, and the lens was dislocated nasally and upward, leaving a rim temporally 
and inferiorly through which the zonular fibers could be seen The whole lens 
was opaque and seemed somewhat smaller than usual , it could be described as 



Fig 3 — Eyes of Grover L (II 9) The sketch represents the appearance of 
the lenses as seen with the slit lamp Both lenses are white, doughnut-shaped 
and greatly dislocated, especially the left The central hollow of the right lens 
is filled with white, loose material 

a “white doughnut,” with the center partially filled with loose, flocculent material, 
such as is seen after a discission, placed behind the capsule and at a deeper 
level than the periphery of the lens The central pitlike portion could barely 
be seen because of the loose material which filled it 

Left Eye The chamber was also deep, with pronounced lndodonesis The 
lens was small and extremely dislocated nasally and upward, so that the equator 
formed a broad crescent, with the edge of the dilated pupil in the inferior third, 
through which the fundus could easily be seen The whole lens was opaque, and 
the name “white doughnut” was more appropriate foi the lens on this side than 
for that on the other, as the central portion was very thin, almost clear, with 
just a fine membrane partially hidden behind the pupillary border superiorly 
(fig 3) The zonular fibers were present only at the edges of the crescent 

Fundi The fundus was not well seen m the right eye, no abnormalities were 
noted in the left 

Descendants — He was married and had 11 children 
III 7 Lucille L had congenital cataracts and died at the age of 9 of typhoid 
III 8 Maudie D , 5 aged 30, had congenital cataracts She was operated on 
four times when she was 17 years of age It was stated that such 
operations were “needhngs,” but clear and sharp cuts at either side 
of the fairly dense membrane in each eye suggested another type 
of intervention 
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Vision was 20/200 m the right eye (with + 11 00 D sph _ + 1 50 
D cyl axis 90) and 20/30 in the left eye (with + 11 SO D sph ) 
The patient read Jaeger type 12 with the right eye and Jaeger type 4 
with the left eye (with a -f 3 00 D sphere addition) 

External examination revealed nothing abnormal The pupils were 
clear, after dilation, rests of fairly dense membranes could be seen, 
as already stated 

The fundi showed no abnormalities 
She was married and had 3 children 
IV 10 Dolores D , 5 aged 8 was not affected 

IV 11 Dons D, 5 a clinic patient, was 5 years old at the time of 
the study The parents noticed cataract in both eyes at the 
age of 2j4 months Vision seemed not to have changed up 
to the time of this examination 



Fig 4 — Eyes of Doris D (IV 11) Note the clear periphery and the opaque, 
hollowed center in each lens The right eye was enucleated after an injury, so 
that a pathologic study was possible See the pathologic report and the photo- 
micrographs (fig 5) 


Ophthalmologic Study — On the child’s entry r , vision was limited to perception 
of hand movements at 1 foot (30 cm ) in the right eye and of hand movements 
at 6 feet (18 meters) in the left eye (It was not improved after dilation of the 
pupil ) External examination revealed nothing abnormal except for bilateral 
searching” nystagmus Examination with the slit lamp showed an interesting 
condition 

Right Eye With a dilated pupil, the lens as a whole appeared like a “dough- 
nut, with the three parts characteristic of this type of cataract the clear periph- 
ery, the central opaque membrane, at a deeper level than the periphery, and an 
intermediate zone, also opaque, with clear cortex anteriorly The last struc- 
ture was placed superiorly and extended from the edge of the hollowed center 
to the equator (fig 4) The lens was dislocated nasally and upward, leaving a 
well defined rim temporally and interiorly, through which the zonular fibers 
couJd be seen, except for a small portion where the edge of the lens was some- 
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Left Eye With dilated pupil, the appearance of the lens was similar to that 
of the lens m the right eye The dislocation was symmetric, there was also a 
flattened portion In this lens there were only two parts the white, opaque and 
hollowed central area, well outlined, and a clear periphery (fig 4) 

The fundi showed no abnormalities 

Operation — Three discissions were performed on the left eye, but the> were 
only partiallj successful, as the tough central opaque portion could hardly be 
cut The small openings made were closed almost completely In the fourth 
operation, de Wecker’s scissors were inserted through a keratome incision and 
the membrane was cut, obtaining a large pupillary opening Vision improved 
to 20/200 (with a correction of + 11 00 D sph ) Unfortunately, the right eye 
had to be enucleated after a traumatic laceration near the ciliary body with 
extensive loss of vitreous Examination of the specimen confirmed the clinical 
diagnosis as to the type of cataract, as will be seen from the pathologic report 
and the photomicrographs (fig S) 

IV 12 Charles D , B aged 4 years, was not affected 
III 9 Mildred B , aged 28, was not affected She was married, and had 
2 children 

IV 13 Ettarej B , 5 aged 10, was not affected 

IV 14 Ronald B , 5 aged 3, was not affected Ophthalmologic exami- 
nation showed remains of the pupillary membrane (from 7 
o’clock to the center of the pupil m the left eye) 

III 10 X L , a boy, died a few hours after birth 

III 11 Vera T , 5 aged 25, a clinic patient, had congenital cataracts and was 
operated on when 15 years old Four needhngs were performed, 
and fairly good vision resulted 

Ophthalmologic Study — Right Eye 15/100 (with +12 00 D sph) Left 
Eje 15/70 (with -f- 12 00D sph) She read Jaeger type 12 with the right eje 
and Jaeger type 10 (with -f- 3 00 D sph addition) with the left eye External 
examination showed exotropia of about 15 degrees Examination with the slit 
lamp showed a deep anterior chamber in both eyes With dilated pupils, a moder- 
ately opaque membrane with a clear large opening in both pupillary areas could 
be seen The fundi were normal 

Descendants — She is married and has 3 children 

IV 15 Billy T , 5 aged 5, was not affected 

IV 16 Mary T , 5 aged 4, a clinic patient, was 2 months old when 
the presence of cataracts was noted Vision seemed to be 
fair, and better m the left eye, although no accurate test was 
possible External examination revealed nothing significant 
except for a pronounced exotropia, the patient fixing with 
the left eye 

Ophthalmologic Examination — Examination with the slit lamp after dilation 
of the pupils revealed the following condition 

Right Eye There was moderate dislocation of the lens, nasally and upward, 
leaving a narrow rim below The zonular fibers were intact The lens itself 
had three parts a central opaque, somewhat hollowed area, an intermediate zone, 
less opaque, with clear cortex anteriorly, extending mostly to the temporal side, 
above, and a clear periphery (fig 6) 




Fig 5 — A, anterior part of the eye enucleated from Doris D (IV 11), showing 
the “annular” cataract B, microscopic appearance of the lens at the edge of the 
central “patch” (see pathologic report) 

The fundi were normal This patient had had no surgical treatment as yet 
IV 17 Marge T , c aged 1 year, was not affected 
III 12 Frances L was not affected She died at the age of 11 years of diph- 
theria 
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III 13 

III 14 
III 15 
III 16 


III 17 


Guleen F, aged 20, was not affected She was married and had no 
children 

Roy L, 5 aged 17, was not affected 

X L, a girl, was stillborn 

Irene L, 5 aged 14, was not affected Examination mealed a strand, 
remnant of the pupillary membrane, running from 8 o’clock to the 
center of the lens in the left eye 

Nadine L, 5 aged 10, was a clinic patient At the age of 2 months 
cataracts were discovered in both eyes They seemed not to have 
changed since that time Vision also had not changed On her 
admission visual acuitv was 4/200 m the right eye and 20/200 in 
the left eye 



Fig 6 — Eyes of Mary T (IV 16) Both lenses are slightly dislocated The 
right one represents a moderately hollowed, opaque central patch wuth some sur- 
rounding irregular opacities and a clear periphery The left lens has a central 
ring with a deep clear center The periphery is also clear 

This girl had been to school and had learned some letters of the alphabet but 
was unable to read 

External examination revealed nothing of significance 

Examination with Slit Lamp — Right Eye The lens w r as dislocated nasallv 
and upward, leaving a rim below, w'here the zonular fibers were present Three 
zones could be distinguished a narrow, transparent peripheral one, a large, con- 
centric, opaque portion, wuth clear cortex anteriorly, and a hollow'ed cential area, 
partially covered with a w’hite, diamond-shaped membrane, attached above and 
below to the rest of the opacity and leaving at either side a rim, through which 
the bottom of the central hollow could be seen (fig 7) 

Left Eye The lens appeared smaller than usual and w'as dislocated upward 
and nasally to a greater extent than the lens in the right eye, wuth a rim of intact 
zonular fibers Three portions could also be seen m this lens a narrow', trans- 
parent peripheral zone, a dense, opaque subcortical zone and a large central 
hollow zone The last, which w'as situated very deep, was square with sharply 
cut edges, formed only bv a fairly dense membrane, which became clearer toward 
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the center This portion appeared as though a part of the lens had been excised 
with a sharp instrument (The inset in figure 7 gives a fair idea of it ) 

The fundi were normal 

Operation — Two discissions were performed in the right eye, both of them 
with Ziegler’s needle After the first discission, the large amount of debris prac- 
tically covered the opening made The second one was more successful, a small 
opening persisting above the center, however, the central membrane was very 
tough A third operation was done Wecker’s scissors were inserted through 
a keratome incision and the central membrane was cut, and a large clear opening 
was obtained 

Resulting vision was 20/70 (with a correction of -f* 11 00 D sph _ -f- 1 00 D 
cyl , axis 120) 

The left eye had not been operated on as yet 



Fig 7 — Eyes of Nadine L (III 17) Note the symmetric dislocation of the 
lenses and their three zones The center is hollowed and diamond shaped m the 
right eye and square in the left eye Surrounding this are a zone of diffuse opacity 
and a clear periphery The reflection of the light prevents a clear view of the 
actual depth of the center 

All these persons, descendants of Grover L (II 9) live at San Jose, Calif 
Only 5 of them are clinic patients , the others have been examined at home 

II 10 Sady R , aged 53, the next member of the second generation, was not 
affected She was married and had 3 children 

III 18 Pauline R , aged 32, was not affected She was married and 
had no children 

III 19 Wilma R , aged 30, was not affected 

III 20 Betty R , aged 21, was not affected She was married and 
had no children 

II 11 X L, a boy, died a few hours after birth 

II 12 X L , a girl, was stillborn 

II 13 Jessy D , aged 51, had congenital cataracts She had never had an 
operation Vision was very poor , she was barely able to do her house- 
work She could not read She was married and had 6 children 
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III 21 Paul D , aged 29, had congenital cataracts lie was operated 
on (two needlings), but the resulting vision was apparently 
not good He could not read at all, seeing only veil enough 
“to get around ” He was married and had no children 
III 22 Victor D, aged 22, had congenital cataracts Four discis- 
sions were performed, and fairly good vision was obtained 
He was able to read and had practically no handicap due 
to his eyes He was married and had 1 child 
IV 18 X D, a boj, 3 months old, was not affected( 7 ) 

III 23 Mary D, aged 20, was not affected She was married and 
had no children 

III 24 Ruby D , aged 17, was not affected 
III 25 Jessy D , aged 15, v r as not affected 
III 26 Virgil D , aged 12, w'as not affected 
These persons, descendents of Mrs Sady R , live at Buffalo, Mo 

PATHOLOGIC EXAMINATION 

The following report v r as made on the examination of the right ej e of Doris D 
(IV 11), which was enucleated after a traumatic laceration (Laboratory of 
Ophthalmic Pathology of the Universitv of California) 

“Gioss Examination — The specimen consisted of the anterior part of the right 
eye, previously sectioned through the equator and measuring 23 by 24 b\ 23 mm 
“There V'as a scar 5 mm behind the limbus in the 9 o’clock position The 
cornea was clear, showing a widely dilated pupil and a centrally opaque lens 
The lens v'as luxated slightly superiorly, permitting a view into the Mtreous 
between the lower margin of the pupil and the equator of the lens Viewed from 
behind, this luxation was more apparent, showing the lower temporal portion of 
the equator, separated some distance from the ciliarj processes There was, 
however, no tendency for the lens to 'hinge ' The equatorial diameter was about 
normal 

“The lens resembled a doughnut, with a central thinned, membranous area, 
2 5 to 3 mm m diameter, which was gray-white The surrounding ring structure 
possessed the body of lens substance but shov r ed yellowish opacities extending 
from the membranous portion toward the equator The equatorial portion of the 
lens showed less cataract formation, appearing almost normal ” 

Mici oscoptc Examination — The circumcorneal tissues, the cornea, the limbus, 
the anterior chamber and the iris presented no remarkable features 

“ The pupillary margin of the upper leaf of the ins was m contact 

with the lens just ahead of the equator The lower pupillary border v’as entirely 
free of the lens and rested on apparently intact zonular fibers 

“The ciliary body was flattened, especially the coronary portion The proc- 
esses were somewhat elongated Scattered plasma cells were present Relatively 
normal and intact, but somewhat elongated, zonular fibers appeared to arise from 
the valleys both above and below ” 

The choroid, retina and vitreous were not remarkable 

“Lens The lens measured about 6 mm anteroposteriorly at the equator A 
central area, 2 5 mm in diameter, representing the axial portion, v'as reduced to 
a membranous band about 0 5 mm thick, composed anteriorly of an intact folded 
glass membrane A wavy glass membrane could be followed along the posterior 
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surface from each outer margin but appeared to be absent or poorly formed cen- 
trally Enclosed between these two membranes was a groundwork of a pale 
eosinophilic, slightly fibrillar mass, in which could be found fusiform cells 
occurring m clumps of three or four or singly, with pale blue nuclei and rather 
plentiful eosinophilic cytoplasm Mitoses were not seen, but occasional groups 
of cells had so little cytoplasmic delineation as to suggest more than a single nucleus 
per cell These cells were all separated from each glass membrane The eosino- 
philic cytoplasm in places resembled that of normal lens fiber material Some of 
this showed vacuolation 

“The doughnut-like portions of the lens measured about 2 5 b> 15 mm m 
diameter above and 2 by 1 mm below, the shortest measurement being antero- 
posterior 

“Each fragment was covered by a normal-appearing capsule, with normally 
arranged epithelial cells anteriorly and normally inserting zonular fibers The 
capsule folded together central to the previously described central patch 

“The central portion of the ‘doughnut’ itself was made up of recognizable 
lens fibers The central regions, especiallj in the upper fragment, showed vacuola- 
tion and cataract formation 

“Recently proliferated lens fibers could be traced from equatorial cells and 
extended beneath the lens capsule However, most of them terminated blmdl} 
with a swollen end adjacent to the anterior epithelium A definite order was 
apparent m that the older proliferating fibers lying deeper ended nearer the begin- 
ning of the central patch ” 

SURGICAL TREATMENT OF DISK-SHAPED CATARACT 

The surgical treatment of this type of cataract presents another 
interesting subject The literature on this aspect of the problem is 
as yet meager In my short experience I have found that more than 
one type of operation is needed, as the cataractous lens is composed 
of various parts, with distinct structures A discission exposing the 
existing lens substance to the solvent action of the aqueous should be 
the first operation This also serves as an exploratory procedure in 
judging the consistency of the membrane, which on occasions can be 
torn apart or displaced Collins, 0 m 1 case (that of an 18 month old 
child), was able to separate the central plaque In both eyes it fell m 
the lower part of the anterior chamber and remained there, without 
any reaction In most cases the membrane is firmly adherent to the 
rest of the lens and is too tough to be cut with an ordinary discission 
needle, so that a stronger instrument must be used In 2 of our patients 
(III 17 and IV 11) keratome incisions were made and the central 
membranes were cut with de Wecker scissors, leaving clear openings in 
both cases 

Total extraction should be considered with caution In some cases 
of this type of cataract the central plaque is adherent to the hyaloid 

6 Collins, E T De\ elopmental Deformities of the Crystalline Lens Onh- 
thalmoscope 6 577, 1908 ' P 
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membrane, and extensive loss of vitreous can be pioduced as in the 
cases reported by Malbran and Tosi 7 

The special characteristics of these cataracts bung up for considera- 
tion the advisability of optical iridectomy The periphery of the lens 
is clear, so that good visual results raa) be expected if the eye is 
otherwise normal Improvement of vision after sufficient dilation 
of the pupil should give a hint as to the results to be expected from 
this operation If the optical iridectomy proves efficient, it should 
prevent further surgical trauma, with the familiar picture of a severe 
reaction Such a procedure, also, would pi event the inconveniences 
attendant on aphakia, including the use of strong convex glasses, which 
are disliked by most children Fox 2 claimed good lesults with sym- 
metric nasal iridectomies 

COMMENT 

In the family under discussion, consisting of 59 persons, theie were 
22 males and 37 females Fifteen of the members were dead, of 
those remaining, I have a more or less accurate history of 44 Thir- 
teen have been examined Of the entire 59, 16 are known to have 
congenital cataracts, but it is not known whether the 3 stillborn infants 
and the 2 infants who died shortly after birth weie affected Of the 
16 members with congenital cataract, 5 v r ere males and 11 females 
Two cataractous fathers had 17 children, of -whom 6 were affected 
Three cataractous mothers had 13 children, of whom 5 w r ere affected 
In no case ivas cataract transmitted from father to son , in 6 cases the 
condition v^as transmitted from father to daughter, in 3 cases from 
mother to son and in 2 cases from mother to daughter It may be 
noted that in the second generation the males had affected daughters 
only, whereas the females had affected sons, although this did not occur 
in the third generation and it probably happened by chance in the 
second generation 

So far the descent is direct, except for the first generation, m which 
neither parent had cataract No cataract is known to have developed 
later m life m the unaffected members of this family 

Interesting speculations arise as to the type of heredity in relation 
to Mendel’s laws, even though it is difficult to fit human pedigrees 
into such lav r s, especially when they are very short, as was this one 
A study of the family tree shows that the transmission has been direct 
in every instance and that the condition has appeared regularly in the 
family from the second generation The members who were not affected 
had no descendants with cataract These facts are in favor of a 
“dominant” type of transmission, but since a dominant character requires 

7 Malbran, J, and Tosi, B Catarata anular congenita, Arch de oftal de 
Buenos Aires 15 543 (Nov) 1940 
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only a single representative to become apparent, one of the parents 
(m generation I) should have had cataract' However, the presence 
of the condition m these persons has been denied repeatedly by my 
informants, and this one fact is against the dominant type of inheritance 
If one were to conjecture that this transmission is of the recessive 
type, one would have to assume that the parents (generation I) were 
“carriers” , their offspring, however, were affected m a number over 
the 25 per cent to be expected for the recessive type Since both of 
the pair of genes must carry the recessive trait before the characteristic 
becomes manifest, the affected members must have mated m every 
instance with persons cariymg the same character if the tiait were 
recessive This is unlikely, especially since no intermarriages have 
occurred These facts, as well as the direct and continuous transmis- 
sion of the defect, are strongly against the recessive type of inheritance 
The rule “once free, always fiee” required by mendehsm for a dominant 
character seems to hold good so far m this degree Therefore, most 
of the facts are in favor of a dominant heredity If the information 
given about the absence of cataract in the ancestois is reliable, one 
can regard this defect as a mutation which having once appeared is 
being transmitted as a dominant One might surmise that the mutation 
occurred in the germ line of one parent during an eaily stage of 
development 

As to the heredity of the other anomaly present m the eyes exam- 
ined, that is, the dislocation of the lenses, nothing can be said as yet, 
since the information on the presence of this condition in other mem- 
bers of the family is practically ml I have found it m all the catai actous 
eyes, although this observation must be taken with caution in 2 of 
the cases (III 8 and III 11) since examination -was made after repeated 
operations, which may have been the cause of the dislocation 

I hope that m the near future I shall be able to examine other 
members of this family, m order to shed light on several interesting prob- 
lems It must also be kept m mind that 8 members of geneiation III 
and all of generation IV are young and unmarried, in years to come, 
therefore, this family tree will probably grow m number and m interest 

From the foregoing obseivations, it would appear that the germ 
cell, male or female, is able to transmit to many members of many 
geneiations a well defined, and often almost identical, impel fection 
limited to a small part of the lens The malign germinal influence, 
whatever it may be, acts on the lens at an early stage of the fetal 
development The range of such influence must be very limited to 
damage only so small a portion of the body This is emphasized wdren 
one considers that the weight of the normal human lens at 20 to 30 years 

of age is about 175 mg , or roughly three millionths of the usual bodv 
weight at that age ^ 
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Descriptions and illustrations of the cataracts found in the present 
cases place them in the “disk-shaped” type (Collins and Mayou 8 ), 
or “ring” cataract (von Szily 9 ) The literature on this type is scanty 
In some of the reported cases the condition was discovered on patho- 
logic examination, other cases were studied only clinically, with the 
exception of von Hess’s case, in which the defect was fiist observed 
during life and later studied in sections The first reference seems to 
be that of Becker (1883) cited by Collins 0 and Malbran and Tosi 7 
In his “Atlas” Becker described a case with characteristics lesemblmg 
those of this type of cataiact 

Another report is that of Vossius 10 (1893), the cataract in this 
case was found on pathologic examination in a blind eye with a dense 
central leukoma preventing clinical study The eye v'as enucleated 
for cosmetic reasons, and the sections showed a cataractous lens with 
a central opaque portion enclosed between the anterior and the posterior 
capsule No nucleus was present 

Collins 11 (1898) described a case of a lens with a central flattened 
zone m a paper dealing with anterior polar cataracts At this time, 
as he admitted in a latei paper, 0 he did not realize the significance 
of the flattened condition of the lens as evidence of lack of develop- 
ment of the nucleus Such a lens w'as found in a buphthalmic eye 
of a 7 year old girl after enucleation Its condition could not be made 
out clinically 

The next report v r as that of von Hess 12 (1905) His patient v r as 
first seen when 10 months old and had an iridectomy performed on 
both eyes Clinically, there were a dense white central opacity of 
the lens, with diffuse cloudiness around it, and a clear periphery 
The patient died at the age of 17, and Hess obtained the eyes three 
hours after death Examination showed flattened, small lenses, in 
the thickest portion they measured only 2 5 mm, and in the center, 
0 5 mm , the shape being similar to that of a red blood cell The 
central portion was formed by the anterior and posterior capsules, both 
of which v r ere wrinkled, with proliferated epithelium between The 

8 Collins, E T , and Mayou, M S Disc-Shaped Cataract, in Pathology 
and Bacteriology of the Ej e, ed 2, Philadelphia, P Blakiston’s Sons & Co , 1925, 
p 49 

9 von Szily, A Ueber angeborene familiare “Ringstarlinse” nebst Hin- 
veisen auf lhre Entstehung, Klin Monatsbl f Augenh 81 145 (Aug 31) 1928 

10 Vossius, A Zur Kasuistik der angeborenen Anomalien des Auges, Beitr 
z Augenh , 1893, no 9, p 1 

11 Collins, E T On the Pathogenesis of Anterior Polar Cataract, Tr 
Ophth Soc U Kingdom 18 124, 1897-1898 

12 von Hess Der Zentralstar Pathologie und Therapie des Lwsensi stems, m 
Graefe, A , and Saemisch, T Handbuch der gesamten Augenheilkunde, ed 3, 
Leipzig, W Engelmann, 1911, pt 2, chap 9, p 196 
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opacities around the central portion were of the zonular type, and the 
periphery was clear 

After this case, I was unable to find any further reports until 1928, 
when von Szily 9 studied a family m which 4 members were affected 
with this tare type of cataract The outstanding characteristic of all 
the lenses examined was, again, the absence of the central portions, 
which was replaced with an opaque membrane The lens as a whole 
was like a ring m every instance. It was noted that the size of the 
central defect was about the same as the embryonic nucleus 

Another reference may be found m Vogt’s 13 “Atlas” (figs 859 to 
861), although the description is not as detailed as the previous ones 

Vazquez Barriere 14 reported a case m 1939 m which the lens was 
dislocated upward and nasally and was uniformly opaque, with just a 
few clear blebs The center was similar to a 2 mm tunnel and was 
enclosed by an opaque membrane 

Malbran and Tosi, 7 m 1940, reported the case of a 14 year old boy 
whose cataracts were noted shortly after birth The lenses were dis- 
located nasally and upward The authors described the lenses as formed 
by three portions , a clear peripheral one , a central thin, opaque zone, 
roughly diamond-shaped, and an intermediate zone between the two, 
less opaque and thicker than the center, so that the lenses had the form 
of a life-belt Both these eyes were operated on An intracapsular 
extraction was intended, but the capsule broke The central zone seemed 
to be adherent to the hyaloid membrane, which was ruptured by the 
traction, with loss of vitreous Pathologic examination of the specimens 
confirmed the clinical diagnosis of the type of cataract 

As to the type of developmental disturbance, congenital cataract has 
been considered as due to “arrest” m development, but, as Mann 15 
stated, the word “arrest” indicates that normal development has simply 
been held at some stage without proceeding along abnormal lines, 
whereas “aberration” means that the resulting structure does not 
resemble any normal stage, therefore, any congenital opacity must be 
regarded as an aberration, since the lens is transparent during its normal 
development 

Various theories have been evolved regarding the embryonic changes 
leading to this type of cataract 

Vossius 10 interpreted his case as due to a nutritional defect of the 
axial portion of the lens, secondary to perforation of a corneal ulcer. 

13 Vogt, A Atlas der Spaltlampenmikroscopie des lebenden Auges, Berlin 
Julius Springer, 1921 

14 Vazquez Barriere, A Catarata anular congenita (Rmgstarlmse, von Szily) 
Arch de oftal de Buenos Aires 14 875 (Oct) 1939 

15 Mann, I Developmental Abnormalities of the Eye, London, Cambridge 
Unnersitj Press, 1937, pp 340 and 359 
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Van Hess 12 concluded that this anomaly was probably due to a 
disturbance in the separation of the lens vesicle, and he classified this 
cataract as congenital, stationary and “central ” 

Collins,® m his interesting communication on the developmental 
deformities of the crystalline lens, reviewed the different stages of 
development in an attempt to place the time and type of disturbance 
leading to this anomaly Before the lens vesicle has become completely 
closed anteriorly, the cells which form the posterior layer elongate and 
continue to do so after the vesicle is complete, filling its cavity These 
are the primary fibers, which later are surrounded by others laid on 
at the sides and form the nucleus of the lens If the cells forming the 
posterior layer for some reason fail to elongate and become trans- 
formed into fibers, the nucleus will not be formed, so that the laterally 
developed fibers will have nothing to encircle The failure of develop- 
ment of the nucleus does not check the activity of the cells lining the 
anterior and lateral paits The central mass results fiom the prolifera- 
tion of the cells lining the anterior capsule, probably as an outcome 
of a low intracapsular pressure The secondary fibers, having no 
nucleus to surround, form accumulations at the sides of the anterior 
mass, with irregularities and vacuolations 

Von Szily, 10 on the basis of his studies of congenital disturbances 
of the lens, explained the embryology of this type of cataract some- 
what differently The importance of these studies resides m the proof 
that in all the genuine “ldiokinetic” malformations (that is to say 
hereditary malformations) “divergence from normal morphology is pri- 
mary and disintegration of lens substance secondary ” The opposite 
occurs in those forms of cataract m which the opacities affect a lens 
of normal structure Injuries of diverse sorts, acting even m the very 
earliest stages of development, produce a primary disintegration with 
secondary morphologic disturbance 

On the basis of this theory, von Szily stated that “ring” cataracts 
can be attributed to a secondary disintegration of the whole thickness 
of the central portion of the lens, following “ldiokinetic” distuibances 
m the normal delimitation of the two main sections of the embryonic 
lens, namely, the epithelium and the fibers The nucleus is resoibed, 
so that the anterior capsule, together with epithelium, meets the posterior 
capsule, thus forming the central membrane The enclosed remains 
of the lens epithelium is inclined to proliferation, so the membrane may 
become similar to capsular cataract 

16 von Szily, A (a) Kernschwund orden die soz “Ringstarlinse,” m Henke, 
F , and Lubarsch, O Handbuch der speziellen pathologischen Anatomie und 
Histologie, Berlin, Julius Springer, 1937, vol 9, pt 3, p 82, ( b ) Doyne Memorial 
Lecture Contribution of Pathological Examinations to Elucidation of the Prob- 
lems of Cataract, Tr Ophth Soc U Kingdom (pt 2) 58 595, 1938 
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According to most authors, this malformation is bilateral and heredi- 
tary, however, it is admitted that similar pictures may be found as 
secondary changes of other intraocular processes Von Szily stated 
that such changes can be distinguished from typical disk-shaped cataract 
m that the ring is not always closed and the central membrane contains 
some fiber material In the present cases, the presence of bilateral, 
congenital, hereditary cataract places the lesion with the genuine disk- 
shaped type, that is, one due to ldiokmetic, rather than local ocular, 
disturbances 

“Ring” cataract may occur m otherwise normal eyes or may be 
associated with other abnormalities, such as aplasia or hypoplasia of 
the fovea, an occurrence explaining the poor vision obtained even after 
a good pupillary opening has been made or after dilation of the pupil, 
with exposure of the clear margin 

The association of disk-shaped cataract and dislocation of the lens 
is not infrequent, as can be seen m the descuption of the cataractous 
eyes we have examined and m the cases reported by von Szily, 9 
Vazquez Barriere 14 and Malbran and Tosi 7 

V on Szily 16b expressed the belief that if the cataract persists for a 
long time the central defect may become larger, owing to a secondary 
resorption phenomenon In 1 of the piesent cases (II 9) the central 
portion of the right lens was filled with a flocculent material (as though 
a discission had been performed) One wonders whether this could 
be explained by the resorption phenomenon just mentioned 

Regarding the other anomaly found m the reported cases, namely, the 
dislocated lenses, it can m all probability be designated as “ectopia 
lentis,” as it has all the characteristics described for this condition 
congenital, hereditary, bilateral and symmetric The displacement m 
these, cases belongs also to the most common type, that is, upward 
and nasally 

Although ectopia lentis as a rule has a distinct hereditary tendency, 
sporadic cases have been described by Bell (cited by Mann 15 ) and 
even cases of unilateral occurrence, by Parsons (cited by Mann 1D ) 

It may occur exclusively in females or males but usually has no sex ’ 
predominance 

From its hereditary and bilateral character, ectopia falls into a dif- 
ferent group than coloboma despite the fact that irregularities and 
notches can be found in the edges of the ectopic lens The zonule, 
however, is not so often absent m ectopia as m coloboma The defect 
seems to be due to actual dislocation rather than to failure of develop- 
ment The embrj ologic features of this condition are not well estab- 
lished as yet When it appears as an isolated character, there is no 
evidence of primary abnormality of any structure but the zonule It 
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appears to have no connection with coloboma or persistence of cap- 
sulopupillary vessels It is probably an irregularity in the length and 
strength of the fibers, which causes the lens to be pulled toward the 
strongest ones Since the dislocation occurs most commonly upward, 
weakening of the inferior zonular fibers is revealed Regarding this 
fact Mann 18 stated “If the zonule fibeis are going to fail, they are 
more likely to do so in the lowei part, which (being the unstable 
region of the fissuie) is always most likely to show underdevelopment ” 

This explanation regards ectopia lentis as due to a defect limited 
to ectodermal structures, but the fact that anomalies of the ins, such 
as corectopia, polycoria and persistent pupillary membrane, aie found 
m pedigrees showing ectopia cannot be overlooked In 2 members 
of the reported family (III 16 and IV 14) I have found persistent 
pupillary membranes as an isolated character 

SUMMARY 

A family of 59 members, representing four generations, is reported 
on Sixteen of them had congenital cataracts There were no known 
cases of this condition in the generations preceding the four leported 
on here 

All the members examined presented the type of cataract known as 
“disk-shaped,” or “ring,” characterized by the absence of the lens 
nucleus This is due either to a failure of development of the primary 
fibers (Collins) or to a secondary resorption of the central parts, fol- 
lowing an ldiokmetic disturbance at an early stage (von Szily) This 
suggests the presence of genes controlling the development of the 
nucleus Apparently, such genes are dominant 

Association of these cataracts with ectopia lentis was found in all the 
patients examined No other local or systemic anomaly was present 

Members of the Department of Ophthalmology, Stanford Universitj School of 
Medicine, and of the Laboratory of Ophthalmic Pathology, University of Cali- 
fornia Medical School, gave help m the preparation of this paper 
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REVIEW OF AN OLD BOOK CONSERVATION OF VISION, J G A CHEVALLIER, 

PARIS, 1812 

To the Edit 01 —The authoi, Chevalliei, was not a physician hut 
a civil engmeei He seems to have known quite a bit about optics 
but was mostly intei ested in the piactical side of his craft In those 
days glasses were not pi escribed by physicians, and he was probably 
the first reputable and learned optician to practice m Pans tie always 
had an eye to commeice and often blew his own horn, a chaiacteristic 
which may be justified when one compares him with his colleagues 
of that day 

The second half of the book is of no great interest to ophthalmologists 
It gives a description of vanous optical instruments, such as telescopes, 
mirrors and microscopes The hist half deals with the eye and with 
glasses Theie is nothing one can learn todaj in these two hundred 
pages, but, as is often the case m old books, one finds amusing 
things — and now and then one is surpnsed by an accurate statement 
First comes a shoit chapter on the anatomy of the eye, then a rapid 
survey of the pathology of the eye This book, being meant for the 
lay public, and the eventual puichasei of glasses, is written neithei by 
nor foi the medical pi ofession , but it makes amusing i eadmg, and this 
work of vulgarization is not bad 

Chevallier states, for instance, that squint should be treated early 
and advises occlusion against the amblyopia of squint Strangely enough, 
he states that the oblique muscles are the real cause of strabismus 
The author mentions that cataract is often found among persons 
engaged m occupations in which they constantly face a strong fire, 
and this clinical remark reminds one of the injurious effect ascribed 
at present to infra-red lays He is less fortunate m stating that cataract 
can be the cause of the central scotoma 

There are some interesting pages on the first contact with the 
outside world of patients operated on late in life for congenital cataract 
These observations are similar to those made in more recent times, 
1 e , that the patient must control lus new sensation by touch and 
that at first everything seems to be very near, and almost in contact 
with lus eyes 

There is a fairly good description of keratoconus, but extraction of 
the lens is advocated 

Chevallier mentions the importance of a correct pupillaiy distance 
for glasses, but, of course, not because of any esophoria or exophoria 
What he stresses is that one should look only through the center of 
a lens, as the periphery shows aberration 

He mentions Wollaston's periscopic lenses and understands clearly 
their qualities However, he seems mostly to have manufactured 
bispherical lenses Bifocal lenses of the Franklin Jtype were known 
to him * 
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Blue glasses are rightly considered as “cool ” 

There is some general good advice on the hygiene of the eye, for 
example, one is pleased and surprised to lead that one (in 1820) should 
sleep with an open window to have more air 

It would be mteiestmg to know how he chose the glasses for Ins 
patients, but he does not go into that It seems to have been a sort 
of Donders method, by trial, starting fiom a chart, which he prints, 
giving the most usual glasses for a given age (He evidently dealt 
especially with presbyopia, although he also gave concave lenses 
for myopia Cylinders were, of course, unknown to him) 

Much of his optical business was done by mail He usually sent 
three pairs of glasses, and the patient chose the best 
Chevalher ground his own glasses and tells how 

Edward Hartmann, Pans, Fiance 
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GENERAL NEWS 

Summer Graduate Course in Ophthalmology, University of Roch- 
ester School of Medicine and Dentistry — The Fourteenth Summer 
Graduate Course m Ophthalmology, under the auspices of the Univer- 
sity of Rochester School of Medicine and Dentistry, will be held on 
August 5, 6, 7 and 8, 1946 

The subjects of lectuies and guest speakers follow “Diffeiential 
Diagnosis of Paralysis of Vertically Acting Muscles” and “Clinical Prob- 
lems,” Dr Francis H Adler, “Anomalies of the Fundus” and “The 
Fundus in Myopia,” Dr Arthur J Bedell, “Slit Lamp Microscopy,” 
Dr Harvey E Thorpe , “The Measurement of Strabismus” and “The 
Management of Strabismus in Children,” Dr Maynard C Wheeler, 
“Herpes Simplex Cornea,” “Herpes Zoster Cornea,” “Experiences 
with Unusual Corneal Diseases” and “Ophthalmologic Problems Met 
at Morocco,” Dr Trygve Gunderson, “Physiologic Optics in Refrac- 
tion,” Mr Frederick W Jobe, "Everyday Spectacle Pioblems,” Mr 
Irvmg Lueck, “Ophthalmic Surgery,” Di J S Guyton, “External 
Diseases of the Eye” and “The Management of Dacryocystitis ” Dr 
Ralph O Rychener, “Ophthalmic Research in the Navy,” Alexander 
E MacDonald On the final day there will be a surgical clinic at 
the Strong Memorial Hospital and a visit to the Bausch <S. Lomb 
factory 

Training Course at Rochester Orthoptic Center — The Rochester 
(N Y ) Orthoptic Center is receiving applications for its next training 
course for orthoptic technicians This course is accredited by the 
American Orthoptic Council Information may be received from 
the Rochester Orthoptic Center, 208 North Goodman Street, Roch- 
ester 7, N Y 
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Cornea and Sclera 

Treatment of Septic Ulcer of the Cornea by Local Applica- 
tions of Penicillin F Juler and M Y Young, Brit J 
Ophth 29: 312 (June) 1945 

No attempt was made m this series to evaluate the effect of intra- 
muscular admimsti ation of penicillin The product was applied by local 
methods only 

The number of ulcers treated was 23, 2 of which occurred m the 
same eye, with an interval of one month between their appearances 
The ages of the patients affected were distributed as follows 

Seven were over 60 years of age, of these, 4 did excellently, and 3 
did veil Seven were between 50 and 60 years of age, 1 did badly, 
3 did excellently and 2 did poorly Seven were between 40 and 49 
years of age, 2 did well and 5 excellently One was 35 years of age 
and did not react to penicillin — the infecting organism was Bacillus 
pyocyaneus One was 14 yeais of age and reacted excellently 

The solution used was sodium pemcillate in a strength of 500 units 
per cubic centimeter Two drops of the solution was instilled in the 
lower conjunctiva or, if possible, on the cornea itself After several 
seconds the instillation was repeated This procedure was carried 
out hourly by day and every two hours by night until the condition 
was obviously under control, when longer intervals were permitted 
Atropine sulfate was used thiee or four times daily The Saemisch 
section is advocated m cases of serious lesions -yy Zentmayer 


General 

Ophthalmic Work in a British General Hospital in North 
Africa A J Cameron, Brit J Ophth 29: 26 (Jan ) 1945 

This interesting article does not lend itself to satisfactory abstrac- 
tion The nature of the cases is described, and a number of unusual 
injuries, including foreign bodies in the eye, the orbit and the adnexa, 
are described A large percentage of intraocular foreign bodies were 
nonmagnetic Mortar fragments were preeminently the cause of wounds 

The opinion is expressed that myopic persons m subtropical countries 
tend with a definitely less strong lens to get as good vision as they 
previously had and that men with low myopia who required a correc- 
tion to obtain vision of 6/9 or better could read 6/6 easily without 
correction The author offers no scientific explanation of this observa- 
tion but thinks the reason might be partly that the bright light produces 
a smaller pupil or that these men had become accustomed to gazing into 
the wide open spaces and leading an outdoor life -yy Zentmayer 
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General Diseases 


Periarteritis Nodosa Affecting the Eye R Sampson, Brit J 
Ophth 29*282 (June) 1945 

An airman aged 20 years was admitted to a hospital with generalized 
clonic convulsions, followed by unconsciousness lasting several hours 
Increasing anemia and emaciation with iailure of the left ventricle 
resulted m death, after an illness of three months Pathologic exam- 
ination demonstrated w r ell marked periarteritis affecting arteries in all 
systems, particularly the coronary arteries Ophthalmoscopic examina- 
tion made four weeks before death showed in the right eye retinal 
•vessels of normal caliber and generalized retinal edema, more marked 
on the temporal half of the fundus, with blurred margins of the disk 
Lateral to and above the level of the macula w'ere several areas of 
retinal detachment of small extent, and deep to the retina in these 
areas w r ere grayish wdnte, branching nodules, somewhat resembling 
miliar}- tubercles of the choroid In the left eye there w r as a large 
globular, exudative detachment of the retina, with no holes or tears 
A week before death the fundi looked normal except that there were 
small, lightly pigmented scars at the sites of the choroidal lesions 
previously noted No sign of albuminuric retinopathy w^as present 
The eyes and the orbital contents were obtained for examination The 
mam interest lies in the presence of healed arteritis m many of the 
choroidal vessels Similar appearances W’ere in evidence m the retinal 
vessels m the disk of the right eye and in some of the extrascleral vessels 

W Zentmayer 


Injuries 

Surgical Approach in Treatment of Penetrating Injuries or 
Sclera in Region or Ciliary Body J Ivopp, Vestnik oftal 
23: 18, 1944 

Kopp gives a thorough analysis of his vast experience m treating 
injuries of the region of the ciliary body in both civilian and military 
cases 

In cases of injuries of the ciliary body the important factor is the 
secondary infection , the most painstaking care of the w ound is therefore 
imperative 

The anesthesia should be adequate No speculum should be 
employed, and sutures of the lid should be used instead, sometimes 
it is necessary to plaGe sutures on some of the rectus muscles If 
the patient is seen soon after the injury, the prolapsed vitreous is cut 
off, and the prolapsed ciliary body is put back m place If the patient 
is seen a few days after the injury, the prolapsed ciliary body should 
be excised Sometimes the ciliary body is pressed back with a 
spatula while the scleral sutures are being tied Kopp applies scleral 
sutures in cases of gaping wounds only, while in cases in which the 
scleral edges are m apposition he uses conjunctival sutures 

In 11 cases of penetrating injuries of the ciliary body with intra- 
ocular foreign bodies, one eye was lost because of iridocyclitis and 
another because of purulent infection The foreign bodies were 
extracted by the diascleral method according to the localization of the 
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foreign body In 19 cases of penetrating injuries of the sclera and 
ciliary body -without intraocular foreign bodies, 10 eyes had to be 
eviscerated because of panophthalmitis, and 2 had to be enucleated 
because of iridocyclitis In the remaining 7 cases the results were as 
good as with any injury of the eye 

Analysis of 30 cases of penetrating injuries of the region of the 
ciliary body in wartime shows that the same approach can be used 
as in management of industrial tiaumas In 12 of these cases there 
w^ere exudates in the vitreous but only 4 eyes had to be enucleated 
In 18 cases the prolapsed ciliary body w^as excised and scleral 
sutures were applied, only 4 ejes had to be removed because of seveie 
iridocyclitis Most of these patients came under obseivation several 
day after the injury 

Kopp concludes that mjunes of the region of the ciliary body 
should be treated with all possible speed and that most of the eyes 
can be saved if seen shortly after the injury q Sitghevska 


Purulent Meningitis and Death Following an Ocular Injury 
Report of a Case L Zatz, Vestnik oftal 23:47, 1944 

A soldier received an inj ury of the left eye from a fragment of a mine 
The eye was enucleated at a front line hospital, and recovery was 
uneventful, but after a time meningeal signs appeared rigidity of the 
neck, a bilateral Kermg sign and absence of knee reflexes The spinal 
fluid showed the picture of purulent meningitis Sulfanilamide was 
given x intravenously and mtraspmally, but despite this therapy the 
patient died Autopsy showed a blind penetrating injury of the skull, 
the basal bone and the frontal lobe of the bram, there were abscess 
of the frontal lobe, basal purulent meningitis and an intracranial foreign 
body measuring 12 by 8 mm 

Zatz therefore makes a plea for a routine roentgenographic examina- 
tion m cases of crushing injuries of the eye, as well as a neurologic 
study, m order to avoid such a tragic result q Sttchevsica 


Lacrimal Apparatus 

“Dacryorhinoplasty ” A Bleras Garcia, Arch Soc oftal lns- 
pano-am 4: 26 (Jan -Feb ) 1944 

When the operation of dacryocystorhinostomy fails or is not suit- 
able, either of two new procedures can be made use of Arruga’s opera- 
tion (canaliculorhmostomy) and the operation of “dacryorhmostomy ” 
The latter operation is in some respects like the one described by the 
author dacryorhinoplasty In 80 per cent of 200 cases in which 
Casanellos used the new technic the operation was successful Bleras 
Garcia, without knowledge of the work of Casanellos, was at the same 
time experimenting on the cadaver with the same procedure Three 
cases m which he performed the operation, with good results in. 2 
are reported ’ 

Mucous membrane from the lip was used for the graft. Two 
quadrilateral grafts were cut, one was sutured to the posterior border 
or incisions m the conjunctival mucous membrane, and the other, to 
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the anterior border In this way a passage from the lacus lacrnnahs 
to the interior of the nose was established The technic of the opera- 
tion is described in detail This procedure was successful in the 
human subject h p Carrasquillo 

Neurology 

Visual Disturbances Produced by Bilateral Lesions or the 
Occipital Lobes with Central Scotomas M B Bender 
and L T Furlow, Arch Neurol & Psychiat 53 165 (March) 
1945 


The authors report in detail a case of bilateral lesion of the occipital 
lobe, describing and discussing the clinical picture from the tune of 
injury throughout the period of lecovery After the patient had been 
completely amaurotic, vision returned m the peripheral fields, and 
restitution continued to take place medially, terminating in bilateral 
large central scotomas During the period of recover)' he had good 
peiception of motion, defective coloi vision, little appreciation of form 
and ability to see best in the dark or m low illumination, all visual 
functions characteristic of the peripheral portions of the letma (in this 
case the penpheral “cortical retina”) 

The patient also manifested ( a ) the normal mechanism of psychologic 
filling m of visual field defects, thus perceiving objects as a whole, 
( b ) retention of his psychologic field of vision about a subjective 
central point in a blind aiea, which made it difficult for him to realize 
that his central vision was lost, (c) reorganization of his psychologic 
field of vision when a new functional fovea was formed, ( d ) entopic 
phenomena, with visualization of emanating “waves,” and ( e ) fluctua- 
tion of perception in the remaining field of vision 

Opticomotor nystagmus was induced by having a striped drum 
revolve m his peripheral, but not in his central, fields of vision Five 


months after the injury after-imager)' could not be elicited with a light 
stimulus placed m any part of the field of vision g i RVINr; 


Hemifacial Spasm Review or One Hundred and Six Cases 
G Ehni and H Woltman, Arch Neurol & Psychiat 53.205 
(March) 1945 y 

The records of 663 patients seen at the Mayo Clinic for various 
unwonted movements of the face were reviewed by the authors, of 
these, 106 had cryptogenic hemofacial spasm The report excludes 
cases in which there was evidence of a gross pathologic lesion in the 
posterior fossa or the penpheral course of the facial nerve 

The following conclusions are drawn 

1 Women are more often afflicted than men, in the ratio of about 
6 to 4 

2 Children do not have hemifacial spasm 

3 Encephalitic illnesses or arteriosclerosis, with or without hyper- 
tension, seldom bears a causal relation to hemifacial spasm 

4 The spasms usually begin m the orbicular oculi muscle on one side 
and slowly progress to adjacent muscles until, m certain cases, the 
entire facial musculature is involved 
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For 7 patients the authors have no definite information as to the 
exact location of onset of the twitching In all but 9 of the remaining 
99 patients the muscles of the eyelids weie involved eaily Sixty-nme 
patients described then spasm as beginning m the eyelids, 7 patients 
m the upper lid, and 18 patients, m the lower lid alone, while m 21 
patients the involvement ranged from the eyelids and “quivering m the 
ear drum” to twitching of the whole side of the face The reason for 
the high incidence of early involvement of the lids is not known 
Gowers explained the pi oneness to spasm m the orbicularis oculi muscle 
by saying that the “motor mechanism of this muscle is more sensitive, 
m consequence of its eneigetic reflex action ” Oppenheim and other 
authors accepted this explanation without modification In 9 of the 
patients the spasms did not start m the eyelids, and m 2 of these persons 
the lids never became involved 

5 Spontaneous remissions for peuods up to three years have been 
noted 

6 The spasms m almost every case were aggravated by circum- 
stances causing nervousness, fatigue or voluntary movements of the 
face 

7 No patient was able to stop the spasm by an exercise of the will 

8 Only 5 patients were seemingly cured without resort to surgical 
treatment, and m 3 of these the distuibance may well be m a period of 
remission 


9 Spmofacial anastomosis was pei formed on 3 patients, with satis- 
factory results in all 

10 There is evidence for the view that the lesion causing this 
condition is m the facial nucleus or the proximal portion of the 

fac,al ne,ve S R Irvine 


Synkinetic Pupillary Phenomena and the Argyll Robertson 
Pupil M D Bender, Arch Neurol & Psychiat 53:418 (June) 
1945 

The author describes a case of skull fiacture and complete paralysis 
of the right oculomotor nerve following a fall The case is one of 
oculomotor ophthalmoplegia from which there w f as rapid but incomplete 
recovery, with indoparesis and associated synkmetic phenomena as 
residua On contraction of any of the formerly paralytic extraocular 
muscles, especially the inferior rectus, the sphincter of the right pupil 
contracted simultaneously If this pupil were examined only for the 
conventional reactions to light and m convergence, the clinical picture 
would simulate the Argyll Robertson pupil Another interesting 
feature of this case was the synkmetic contraction of the ciliary muscle 
m association wnth action of any of the formerly ophthalmoplegic muscles 
A second case is reviewed m which skull fracture was followed 
by blindness of the left eye, inability to raise either eyelid and paralysis 
of all movements m both eyes except abduction of the right eye This 
case is another instance of recovery from oculomotor ophthalmoplegia 
wuth residual paralysis to stimulation with light and synkmetic con- 
striction of the pupils Were it not for the pupillary contractions 
associated with ocular movement other than convergence, the clinical 
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picture would strongly simulate the syndrome described by Argyll 
Robertson It is interesting and significant that in this case, and m the 
preceding case, practically all the formerly paralyzed external ocular 
muscles recovered Only the sphincter pupillae remained paretic, being 
inactive to light but contracting m association with movements of the 
eyes 

A third case is reported with signs of paralysis of the third, 
fourth and fifth carnal nerves on the left side The causative factor 
was syphilis After improvement with treatment, the left pupil would 
have been classified as the Argyll Robertson type were it not for the 
synkmetic phenomena, apparent not only m the sphincter pupillae 
but also m the superior eyelid The retraction of the eyelid in association 
with ocular movements has been called the pseudo-Graefe phenomenon 

The details of 4 animal experiments are given The phenomena of 
synkmetic pupillary constriction and retraction of the eyelid were 
produced experimentally in the monkey by intracranial section of the 
oculomotor nerve These phenomena are partly explained by the 
theory of indiscriminate regeneration of oculomotor nerve fibers It 
is concluded that the so-called, or pseudo, Argyll Robertson pupil, 
sometimes noted after head injury with complicating oculomotor 
ophthalmoplegia, has no etiologic relationship to the classic pupillary 
reaction originally described by Argyll Robertson g ^ Irvine 


Branch Thrombosis of Middle Cerebral Artery K C Wybar, 
Brit J Ophth 29: 355 (July) 1945 

A middle-aged woman suddenly experienced left-sided headache 
associated with a defect of the right side of both visual fields There 
was transient aphasia of the leceptive type with disturbance of com- 
prehension of written speech and with a slight jargon aphasia 

The visual agnosia, which is the only persistent feature, is a right 
superior homonymous quadrantic scotoma adjacent to the fixation point 
with sharply defined vertical and horizontal borders The peripheral 
border, which was at first vague, is now more decided There is 
incongruity between the scotomas, the left one being larger than the right 
The clinical picture is in agreement with a diagnosis of thrombosis 
of the parietotemporal branch of the left middle cerebral artery 

W Zentmayer 


Ocular Muscles 

Heredity as a Factor in Squint L P Darr, Am J Ophth 
28:898 (Aug) 1945 

Darr refers to various authorities and concludes that heredity may 
be a factor m squint and that it should be watched for in families in 
which it has occurred yy g Reese 

Divergence Paralysis and Head Trauma N Savitsky and M J 
Madonick, Arch Neurol & Psychiat 53’ 135 (Feb) 1945 

The authors report 6 cases of divergence paralysis encountered 
in a series of 1,550 personally observed cases of head injury Onlv 
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5 similar instances were found among 17,783 cases of head injury 
reviewed m the literature, perhaps because the patients are often too 
ill to be tested or because careful examinations are not made to determine 
its presence The authois are of the opinion that there is insufficient 
proof that this condition can occur on a hysterical basis and that the 
head trauma causes injury to the hypothetic center for divergence 
m the midbram In some cases the complaint persisted so long (up 
to five years after injury) that the lesion could be considered irreversi- 
ble, perhaps a laceration g r Irvine 


Trachoma 

Trachoma in West African Negroes J G Scott, Bnt J Ophth 
29:244 (May) 1945 

The purpose of the paper is to assess the rate of infection among 
Negroes m British West Africa and to describe the disease as it affects 
the natives, 

Trachoma of the West Coast African Negro is a nnld disease It is 
of the general infiltrative type It affects 5 per cent of school children, 
10 per cent of soldiers and 25 per cent of population in some villages 
m the Gambia The same disease is found in 10 per cent of soldiers 
on the Gold Coast, in 10 per cent of Nigerian soldiers and in 2 per cent 
of Cameroon soldiers Three hundred American Negro soldiers had 
no similar infection but were not immune ^ Zentmayer 


Tumors 

Malignant Palpebral Tumors Perez-Bufil, Arch Soc oftal 
hispano-am 4:59 (Jan -Feb) 1944 

Early surgical removal of malignant palpebral tumors and covering 
of the gap with lateral flaps aie advocated by the author He considers 
this treatment preferable to roentgenotherapy Five cases are reported 
in which good results were obtained with respect to cure and cos- 
metic effects tt t. r* 

H F Carrasquillo 


Cholesteatoma of the Orbit J Basterra, Arch Soc oftal his- 
pano-am 4:67 (Jan -Feb) 1944 

The author reports a case of this rare condition, only 8 cases of 
which are recorded in the literature The patient, a woman aged 49, 
complained of protrusion of the left eye A tumor about the size of a 
cherry was observed between the upper orbital brim and the eyeball 
The tumor was removed, and pathologic examination revealed “small 
masses formed by cellular detritus undergoing lipid degeneration ” 

A discuss.cn of this tumor is given H p Carrasquillo 

Recurrent Glioma of the Retina Treated by Chaoul’s Method 
of Roentgen Irradiation C Costa, Arch Soc oftal his- 
pano-am 4: 72 (Jan -Feb ) 1944 

The left eye of a boy 1 year old was enucleated for a glioma Five 
months later the tumor recurred in the orbit Treatment was with 
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irradiation according to the method of Chaoul This technic is con- 
sidered better than the oidmaiy method of loentgen irradiation One 
month latei the tumor had disappeared entirely Three months later, 
however, the growth reappeared 1 he child is still under treatment 

H F Carrasquillo 

Vitreous 

Surgical Treatment or FIemophthalmos Kaminskaya, Vestmk 
oftal 23 3, 1944 

Kaminskaya treated surgically 25 patients with hemorrhages into 
the vitreous according to Nedden’s method The treatment consisted 
m withdrawal of from 0 2 to 0 6 cc of vitreous by puncturing the 
sclera at a point 5 to 6 mm below and temporal to the limbus This 
procedure could be repeated two oi three times at intervals of six 
weeks No reaction was observed Hypotony of the eye was observed 
for several days, but usually the tension became normal ofteruaid 
Vision was increased to a considerable degiee in a few patients Kamin- 
skaya recommends this method as the most effective and at the same 
time the simplest It was particulaily useful in treatment of wartime 
victims of intraocular hemorrhages due to injuries 

O SlTCHEVSKA 

Therapeutics 


Injection of Sulfonamide Compounds into tiie Anterior 
Chamber J L Castillo, Arch de oftal de Buenos Aires 19 81 
(Feb) 1944 


Although the concentration of sulfanilamide m the blood may be 
high, it is always lower in the intraocular tissues and fluids With the 
idea of bringing to a higher level the concentration of this drug in the 
eye, the author introduced a 5 per cent solution directly into the anterior 
chamber after removal of the aqueous humor The tolerance of the 4 
patients subjected to the experiment was very good The author 
suggests this method of administration for a more active and shorter 
course of therapy in cases of infectious processes of the cornea, anterior 


chamber and uvea 


H F Carrasquillo 


Local Use of Sulfonamide Compounds tor Ocular Diseases 
E Selfa, Arch Soc oftal hispano-am 3*442 (Nov -Dec) 1943 

The sulfonamide compounds may be used systemically or locally 
For local use the author has used advantageously a 5 per cent solution 
of sodium sulfapyndme, 5 and 10 per cent solutions of sulfathiazole 
and a 5 to 25 per cent solution of sulfamethylthiazole The drugs have 
been used locally with good results m treatment of acute pseudo- 
membranous conjunctivitis occurring with whooping cough , phlyctenular 
conjunctivitis, gonococcic ophthalmia neonatorum, inclusion conjunc- 
tivitis of the newborn, and acute conjunctivitis produced by the staphy- 
lococcus, the Koch-Weeks bacillus or the pneumococcus, as well as in 
the conservative treatment of stricture of the lacrimal passages and as an 
application to the lids after operations for ectropion and trichiasis 

H F Carrasquillo 



Society Transactions 

Edited by Dr W L Benedict 


SECOND PAN-AMERiCAN CONGRESS OF OPHTHALMOLOGY 
Conrad Berens, MD, New York 

Pi ehmmary Repot t of Meeting at Montevideo, Uiuguay, Nov 26-Dec 1, 1945 

Our Uruguayan colleagues w ere loyal hosts to the Second Pan- 
American Congress of Ophthalmology, which was held m Montevideo 
It was encouraging to see such a splendid gathering of ophthalmologists 
of the W estern Hemisphere so shortly after the cessation of international 
hostilities Dr Vasquez Barnere, of Montevideo, president of the 
congress, opened the meeting, stressing mter-American cooperation for 
the advancement of ophthalmology and the prevention of blindness 
He then presented a most illuminating history of ophthalmology m the 
Americas In conclusion, Dr Vasquez Barnere stated that he was sure 
that this meeting of the Pan-American Congress of Ophthalmology 
marked a new stage m the ophthalmology of the Americas He reminded 
those present of the great work of Dr Hariy Gradle m establishing the 
Pan-American Congress of Ophthalmology and expressed deep regret 
that Dr Gradle was not able to be present 

This was a gieat loss to the meeting, and Dr Gradle’s constructive 
presidential address was read by Prof Moacyr Alvaro, of Brazil 
Dr Gradle wrote 

“This, the second meeting of the Pan-American Congress of Ophthal- 
mology, marks an important epoch in the history of ophthalmology m 
the Americas For two years this meeting has been postponed, not 
..only because of travel conditions imposed by the war but even more 
because of the handicaps on science that unleashed brutality produces 
But now we can gather in quiet and peace to describe and discuss how 
best we, the ophthalmologists of the Western Hemisphere, may aid our 
people It is solety for that purpose that the Pan-American Congress 
of Ophthalmology exists 

“But a forum of this character must be more than merely a meeting 
place for the exchange of scientific ideas To be of real value to all 
its members, there must be constructive aspects that will tend to advance 
the science of ophthalmology m all parts of the world inhabited by 
members of the Congress The constructive phase of the society can- 
not be confined to the time of the meetings alone but must live with 
the membeis day by day It must be a power, a force, the sole object 
of which is the advancement of the science of ophthalmology and to 
which the members can turn as necessary Your officers of the Pan- 
American Congress of Ophthalmology are endeavoring to supply that 
force through Ophthalmologia Ibeio Ameucana, through the Kellogg 
Pan-American fellow ships in' ophthalmology and through the work of 

111 
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the various committees, whose reports you are to hear within the next 
few days 

“Through practical experience m the United States of America and 
m Brazil, it has been found that the most potent factor in the elevation 
of the standards of ophthalmology is the existence of a boaid for the 
purpose of setting standards and for the voluntary examination of 
men who wish to be recognized by their fellows as qualified in 
ophthalmology To that end, I propose the development of a South 
American Board of Ophthalmology, dedicated to the elevation of the 
standards of training and of the practice of ophthalmology Such a 
board should, of course, be an independent institution, originated by the 
educators m ophthalmology and supported by all the local and national 
ophthalmologic societies Each country should be repiesented by elected 
representatives m the proportion of 1 to each hundred ophthalmologists 
m the countiy The board should meet once a year and should determine 
which of the applicants from all the countries are eligible for exam- 
ination Then the examination should be determined on, and on his 
leturn home the examination should be given in each country by the 
elected representative, assisted by as many oculists as he may deem 
necessary Only those candidates approved by the geneial board 
should be eligible for the examination On successful completion of 
the examination, a certificate should be granted by the board, and 
eventually such certificate should be required for appointment to hospital 
or university positions 

“It is one of the greatest regiets of my life that I am unable to 
be with you for this meeting in peison, but my thoughts and my hopes 
will be with you constantly May your labors prove interesting and 
valuable, and may the fruits of your labors bring advancement in 
knowledge to world ophthalmology ” 

Dr Gradle’s recommendation to form a boaid of ophthalmology for 
Latin America was later acted on and accepted 

Among the North American ophthalmologists who were present 
weie Dr Thomas D Allen, of Chicago, Capt Clifford A Swanson, 
lepresentmg the United States Navy, Comdr Walter P Griffy, iepre-' 
senting the United States Public Health Service, Dr Joseph I Pascal, 
of New York, Dr Ramon Castroviejo, representing the American 
Ophthalmological Society, Dr Conrad Berens, representing the Ameri- 
can College of Surgeons, and Dr Paul Tisher, of New Britain, Conn 

The meeting offered an excellent opportunity to hear of the splendid 
work done in South America in the treatment of ocular diseases and 
in the prevention of blindness Mrs Mernll the executive director of 
the National Society for the Pievention of Blindness, was hostess at 
a luncheon for representatives of all the countries participating in the 
congress The progress m preventing blindness was described by each 
of the representatives 

One of the highlights of the meeting was Di Amiga’s arrival from 
Spam It was unfortunate that his trip was delayed by storms, but it 
was stimulating to have him present even for a part of the meeting 
His discussion of the treatment of detachment of the retina was based 
on his recent experiences and was a most valuable contribution to knowl- 
edge of this subject 
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One of the important resolutions passed at the meeting was to change 
the name of the organization to the Pan-American Association of 
Ophthalmology The officers of the association, elected at the Monte- 
video meeting, were as follows president, Dr Harry S Gradle, 
honorary president, Prof Alberto Vasquez Barriere, vice presidents, 
Dr Francisco Belgeri (Argentina), Dr Frank Brawley (United States 
of America), Dr J Pereira Gomes (Brazil), Dr Frederick C Cordes 
(United States of Amenca), Dr J A MacMillan (Canada), Dr Alexis 
Aguero (Costa Rica), Dr C Espildoia Luque (Chile), Dr R Pacheco 
Luna (Guatemala) and Di A Toires Estiada (Mexico), executive 
secretaries, Prof Moacyr E Alvaro (Brazil) and Dr Conrad Berens 
(United States of America) Communications concerning the associa- 
tion should be addressed to Prof Moacyr E Alvaro (1151 Rua Con- 
solagao, Sao Paulo, Brasil), if mailed south of Panama, and to Dr 
Comad Berens (301 East Fourteenth Street, New Yoik 3), if mailed 
north of Panama 

The committee on ophthalmologic education appointed a president, 
Dr Jorge Valdeavellano (Lima. Peru), and three secretaries, whose 
work will be divided as follows Dr Thomas D Allen (Chicago), m 
charge of Canada and the United States, Dr Miguel Branly (Cuba), 
m charge of Mexico, the continental countries of Central America, the 
Islands of the Caribbean, Venezuela and Colombia and Dr Raul 
Rodriguez Barrios (Montevideo, Uruguay), m chaige of Ecuador, Peru, 
Boliva, Chile, Argentina, Paraguay and Brazil 

The committee on Kellogg fellowships appointed Dr Harry S 
Gradle, Dr Conrad Berens, Dr Tomas Yanes and Prof Moacyr E. 
Alvaro to represent the association 

The committee appointed to draw up a constitution and by-laws for 
the association consist of Dr Tomas Yanes, Dr Conrad Berens and 
Prof Alberto Vazquez Barriere 

The scientific progiam was most instiuctive, and the proceedings 
will be published m a later issue of the Archives 

The next meeting of the association is planned for February 1948 
m Habana, Cuba Ophthalmologists m the Western Hemisphere will 
soon receive a communication inviting them to become members of 
the association and to participate in the work of this oigamzation 
Membership includes a subscription to the association’s official publica- 
tion Ophthalmologic Ibcio Ameucana * 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OPHTHALMOLOGY 

Warren S Reese, M D , Chairman 
George F J Kelly, M D , Secretary 
Dec 20, 1945 

Amblyopia Due to Dietary Deficiency: Report of Eight Cases. Com- 
mander A D Beam, U S N R (by invitation) 

Early in the spring of 1944 the United States Naval Hospital m 
-rniladelphia was designated by the Surgeon General as the national 
center for the rehabilitation of blinded personnel of the Navy and the 
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Marine Corps Only men whose vision with coriection is 20/200 or 
less in the better eye aie admitted to this special service Up to the 
tune of this report, 165 patients have been admitted Of these, 101 had 
sufteied loss of vision as a result of traumatic injury, 29, as a lesult 
of methyl alcohol poisoning, and 27, after various ocular diseases The 
remaining 8 patients became blinded during their period of imprison- 
ment under the Japanese It is this last gioup of patients with whom 
I am concerned in this lepoit 

All 8 men, with normal vision on enlistment, weie captured at the 
fall of Corregidoi Five of them were Marines and 3 sailors, only 
1 of whom had sustained physical injury during the encounter prior 
to capture, and that was confined to the lowei extremities They were 
all between the ages of 20 and 32 years Before capitulation, foi five 
months, their living conditions had been far from satisfactory, and then 
diet had been rationed and steadily reduced After captuie all 8 men 
survived the death march from Bihbid to Cabanatuan where 6 of them 
w'ere imprisoned until the date of liberation, on Feb 4, 1945 The 
remaining 2 weie later taken to Japan, aftei they had begun to have 
visual deficiency During their period of imprisonment all of them 
were forced to engage m strenuous physical labor and sufifeied the 
physical hardships of discipline now' so w r ell known to every one Loss 
of weight varied from 40 to 60 pounds (18 and 27 Kg ) among the 
8 men The diet during the entire period of mcaiceration was far 
below' that specified by international law' The average daily intake 
w'as 200 to 300 Gm of polished rice, oi about 7 tablespoons, and a 
thin soup made with sw'eet potato vine, which w r as given about three 
tunes a week This constituted a diet of appi oximately 1,000 calories 
per day Occasionally the intake w'as gi eater oi less, but this repre- 
sents the usual food intake All these patients showed evidence of 
severe beriberi, and 7 of them had pellagra, of vaiying degrees of 
intensity Visual loss appeared in all of them, wnthout othei specific 
prodromes, and proceeded to the maximum deficiency m one to four 
w'eeks Blindness m all these prisoners developed between four and 
one half to eight months after capture Once the loss of sight was 
established, it remained static, even after they w r ere freed and given 
various forms of therapy Loss of vision w r as painless in each instance, 
and except for the signs of dietary insufficiency there weie no common 
factors that 'would suggest a toxic, infectious or traumatic cause In 
addition, 7 of the patients had bilateial nerve deafness, m which the 
hearing loss varied from 11 to 36 decibels Deafness w'as a con- 
comitant feature of visual loss and w'as first noted at the onset of 
blindness or later All the 8 men had some evidence of peripheral 
neuritis, as did nearly all the other prisoneis None of these men 
had symptoms of night blindness but, on the contrary, found that their 
vision w'as better during twilight or early evening Hypopi oteinemia 
and occasional bouts of diarrhea were common to all the pnsoneis 
including those under discussion All these patients stated that there 
w'ere many othei prisoners who became blind m a similar mannei but 
failed to survive the period of confinement for one reason oi another 

These 8 men wnth severely unpaired vision present histones and 
physical signs which indicate that their visual loss probably xesulted 
from dietary deficiency How'ever the oossible effect of some chemical 
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intoxication cannot be completely disiegaided, even though theie does 
not seem to be any common factoi The effect of a prolonged deficiency 
m diet on the visual sense of man during a period of strenuous and 
enforced labor has nevei been detei mined Therefore, there may have 
been thiee groups of etiologic factors deficiencies m such lequned 
elements as vitamins, minerals and piotems, intoxications of a chemical 
and bacterial nature, and the effect of strenuous physical activity with 
inadequate calouc intake I am unable to state just what influence 
each of these factors had on the development of blindness m the cncum- 
stances just 1 elated, but from the endless ariay of published data it 
would appear that avitaminosis is the principal factor to consider How- 
ever, m discussing vitamin deficiencies, I do not intend to exclude the 
possible effects of other conti lbutmg factors or to indicate any assess- 
ment of their influence 

Only the vitamins usually thought to be concerned with the physi- 
ology of the eye w ill be considered, vitamin D being excluded 

Vitaimn A — The minimum daily requirement of vitamin A is con- 
sidered to be about 5,000 international units The source of vitamin A 
in the diet of these men was limited to that contained m the thin soup 
made from vegetable leaves and water None of these men suffered 
from night blindness, and only 2 showed evidence of corneal disease 
on admission to this hospital One patient had had a peiforatmg 
corneal ulcer in his right eye, whereas there were no opacities 01 history 
of inflammation of the left eye On examination at this hospital, the 
lower two thirds of the cornea of the right eye was opaque and vas- 
cularized, and there was an anterior synechia The left eye showed 
proliferation of the limbic vessels One othei patient had had “sore eyes” 
three months after capture An American physician told him that he 
had corneal ulcers , these lesions became symptomless with no change 
m diet and with treatment limited to instillation of yellow mercuric 
oxide once a day When this man was first examined here, there 
were seven or eight superficial opacities of each cornea associated with 
well marked proliferation of the limbic vessels The corneal opacities 
were not dense, and there was little loss of corneal substance These 
2 cases may represent keratomalacia and xerosis of the cornea, respec- 
tively, although m neither was there evidence of conjunctival xeiosis 
nor had the patients suffered from day blindness 

Thiamine — Thiamine, or vitamin B x , has been proved necessary 
ln maintaining normal neurologic function Inadequate ingestion, 
absorption or utilization of this heat-labile portion of the vitamin B 
complex causes the disease known as beriberi The Committee on 
Nutrition of the National Research Council recommends between 1 5 
and 2 mg daily for a well balanced diet 

The rice which these men ate was chiefly polished The polishing 
process, like the milling of flour, removes valuable constituents, notably 
the vitamins, protein and mineral elements The discovery that a diet 
which consists solely of polished rice will produce beriberi gave an 
early incentive to the study of vitamins Polished rice is‘ practically 
nevoid of all vitamins, but beriberi is due specifically to the lack of 
thiamine 

Each man in this group suffered symptoms of severe beriberi, mclud- 
m g peripheral neuritis, edema of the extremities, weakness, anorexia 
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and diarihea Palpitation and shoitness of bieatli were noticed by 
3 of them Massive doses of thiamine hydrochloride, given on their 
liberation in 1945, relieved all these symptoms , but the amblyopia 
which had occurred during the attack of beriberi was not improved 
One patient received large doses of vitamin B complex seven months 
after his vision failed, when the Japanese selected a group of 100 pris- 
oners all suffering fiom beriberi, half of whom were given vitamin 
therapy in addition to the usual diet, while the other half was main- 
tained on the unfortified rice and soup diet This man improved during 
this study with respect to his neuritis, edema and weakness, however, 
there was no change in his vision during or after the six w r eeks of the 
experiment 

On their admission to this service, the vision of these 8 men ranged 
from 1/200 to 10/200 in the better eye Each had bilateral absolute 
central scotoma, which extended 5 to 12 degrees from the fixation 
point, and 2 also had bilateral concentric contraction of tbe peripheral 
fields The pupils ware semidilated and reacted sluggishly to light 
The results of funduscopic examination were essentially normal except 
that each man showad evidence of bilateral atrophy of the optic nerve 
varying from well marked temporal pallor to advanced atrophy The 
atrophy was of the primary, or descending, tvpe Treatment, con- 
sisting of a high vitamin diet supported by large doses of thiamine 
hydrochloride, has failed to cause any visual improvement in these 
patients There is considerable evidence m the literature to support 
the theory that lack of thiamine in the diet may cause retrobulbai 
neuritis and optic nerve atrophy if the condition remains untreated 
The dietary deficiency associated wuth chronic alcoholism is a classic 
example 

Nicotinic Acid — Pellagra is a disease of nutrition caused by defici- 
ency in nicotinic acid (the P-P factor) Although other factors of 
the vitamin B complex may contribute to this disease, their significance 
is uncertain Typical cases of pellagra are characterized by three groups 
of symptoms a typical form of dermatitis, digestive disorders with 
or without diarrhea and psychoses of the confusional type Typical 
signs of this disease occurred in 7 of the 8 patients presented here 
The other patient apparently had no evidence of pellagra, even to the 
extent of glossitis, which is often one of the first signs of nicotinic 
acid deficiency Although peripheral neuritis and atrophy of the optic 
nerve have been attributed to this disease (Wilkinson), it is probable 
that concomitant thiamine deficiency is the true etiologic factor The 
occurrence of atrophy of the optic nerve and peripheral neuritis in 
the patient who presented no signs or symptoms of pellagra tends to 
support this belief These men suffered no ocular change which it 
is thought can be directly attributed to nicotinic acid deficiency Their 
pellagra healed soon after their liberation, when they received large 
doses of vitamin B complex 

Riboflavin — In 1940 Sydenstncker described the ocular effects of 
a riboflavin deficiency which included the symptoms of photophobia, 
sensations of roughness or burning of the eyelids and visual fatigue 
The commonest sign w r as circumcorneal injection, often with invasion 
of the cornea by capillaries from the limbic plexus Superficial corneal 
nebulas w'ere also noted These signs and symptoms responded favor- 
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ably to nboflavin theiapy Foui men m this gioup gave a history of 
having had “soie eyes” and photophobia during then period of incarcera- 
tion Three of the 4 men exhibited definite proliferation of limbic 
vessels, and 1 showed supeificial corneal opacities on examination here 
The remaining men showed no evidence of proliferation of the limbic 
capillaries Local aieas of piolifeiation, usually traceable to an ante- 
cedent corneal inflammation, veie not consideied Symptoms of 
photophobia and binning were relieved soon after liberation, when ade- 
quate vitamin therapy was instituted, but no change in the vasculai 
pi oliferation has been noted during the past eight to ten weeks A daily 
dose of 5 mg of riboflavin has been admmisteied daily since the patients 
ai rived here 

Vitmm C — The oculai manifestations of vitamin C deficiency are 
probably limited to ocular hemorrhage in patients with scurvy How- 
ever, there is some evidence that cataract formation may be influenced 
by lack of this vitamin in the diet Three of these patients were told 
that they had scuivy at one time or another while prisoners on Luzon 
Their description of the cutaneous lesions is not typical, although their 
gums were swollen and bled easily They gave no lnstoiy of sub- 
cutaneous hemorrhage or bleeding except from the gums and nose 
Examination here revealed no pathologic condition of the eyes attribut- 
able to vitamin C deficiency 

Comment — In this group of 8 men who became amblyopic while 
on an inadequate diet during imprisonment the outstanding pathologic 
change m the eyes common to all of them was the atrophy of the optic 
nerve, with central scotoma m each eye Dietary deficiency, notably 
in thiamine, appeals to have been the etiologic factor Signs and 
symptoms of seveie beriberi were present m each case, thus establishing 
proof of thiamine deficiency Analysis of the diet, the bulk of which 
was polished rice, reveals little or no souice of this vitamin Rice 
contains 79 4 per cent carbohydrate, 7 6 per cent proteins and 0 3 per 
cent fat, which gave them a high carbohydiate diet It has been well 
-established that the thiamine requirement increases with the carbo- 
hydrate intake and with physical exertion Ten hours of hard labor 
per day associated with a high carbohydrate diet increased the thiamine 
requirement The need for thiamine was great and the souice negligible 
There is lack of evidence to support the influence of other avitaminoses 
on the amblyopia from which these patients suffer 

Again, no attempt has been made to evaluate the significance of othei 
possible contributing factors due to dietary deficiency, intoxication oi 
circumstances of existence such as were endured by these men Only 
m highly controlled circumstances could such a study be of definite 
value Certainly, these variable factors cannot be assessed m retrospect 

DISCUSSION 

Dr Walter I Lillie Commander Beam has presented a series 
°t patients with typical chronic retrobulbar neuritis and resulting simple 
atrophy of the optic nerve due to deficiency of the vitamin B complex 
lt l t | le The patients were sailors and Marines who were prisoners 
ot the Japanese He has definitely shown that the condition was actually 
ue to a deficiency of thiamine I have seen similar cases at Valley 
rorge Military Hospital, m the Army personnel, so one can conclude 
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that all branches of the service under similar conditions are similarly 
affected One of the sailors noticed that while he was on the polished 
rice diet his vision diminished but when he w r as fed the unpolished 
rice Ins vision improved He always made an effort to obtain as much 
unpolished rice as possible 

In the treatment of these debilitated states due to dietaiy insufficiency, 
one must be careful in giving dextrose intravenously If it is not 
fortified with vitamin B, it will utilize the remaining vitamin B m the 
body tissues and pioduce an added deleterious effect 

Method of Closing the Cataract Incision by Sliding a Large Con- 
junctival Flap from Above Down over a Corneoscleral Suture 
Dr P H Decker, Williamsport, Pa (by invitation) 

This conjunctival flap will temporarily bury the corneoscleral suture 
and the entire incision About the fourth or fifth day the conjunctival 
sutures spontaneously cut out, allowing the conjunctival flap to retract, 
thus automatically exposing the corneoscleial suture, which is removed 
about the tenth day 

The principle behind this procedure is that the corneoscleral suture 
gives adequate strength to closure of the incision, preventing loss of 
vitreous, while the conjunctival flap has an adequate sealing effect on 
the closure allowing rapid and eai ly reformation of the anterior chamber 
By combining the tw'o procedures, namely, the corneoscleral suture and 
the large sliding conjunctival flap, both needed elements in closure of 
the incision are obtained that is, loss of vitreous is guarded against 
by the corneoscleral suture and delayed reformation of the anterior 
chamber, with its complications, is prevented by the conjunctival flap 

A film showing the operative procedure m 6 cases w-as presented 

DISCUSSION 

Dr William Zentmayer In looking up the literature for Dr 
Decker, I found that this procedure had been employed by Kuhnt m 
cataract operations 

Kuhnt makes a large conjunctival flap, as described by Dr Decker, 
m addition he makes a horizontal incision well up m the cul-de-sac 
The latter allows for greater freedom m bringing down the flap and, 
therefore, better coverage of the wound than can be obtained without 
that incision 

Dr Edmund B Spaeth I had the pleasure of seeing Dr Decker’s 
film with him at his home , so he knows, at least in part, what I am 
about to say, for we had a discussion at that time It seems to me 
that he lays too much stress on the necessity for firm closure His 
two lateral sutures with the sliding conjunctival flap will give this m 
all but extraordinary circumstances At the same time the conjunctival 
flap should seal off the anterior chamber 

I agree with him as to the necessity of closing the anterior chamber 
promptly For years I have used the conjunctival flap for closure in 
all cataract operations m one-eyed patients Nonformation of the 
anterior chamber, if it continues for more than two or three days, can 
cause serious consequences His beautiful film shows that without 
any possibility of difference of opinion, in a most conclusive manner 

Dr James S Shipman I also should like to congratulate Dr 
Decker on this beautiful presentation of an interesting subject From 
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the pictures that he has shown I cannot see the necessity for using 
any suture The way m which the cataracts were delivered and the 
way m which he kept his patient’s eyes so still was beautiful to see 
I should like to ask what kind of anesthesia he used Every cataract 
operation that was shown was done skilfully and with little trauma 
Certainly, so far as could be seen from the picture, there was no danger 
of immediate loss of vitreous 

The only excuse foi a suture in this operation would be for his 
second reason, that of preventing delayed closure of the anterior chamber 
In his technic, excellent as it was, I did not once see where he replaced 
the iris pillars What happens to them 7 Was the pupil dilated with 
atropine or with homatropine 7 What drug was instilled at the first 
dressing 7 Was it atropine 7 To me these points are important and 
have a great deal to do with the closure of the anterior chamber In my 
opinion, if the pillars are not replaced, they will be incarcerated to a 
certain degree and will lead to slow closure of the anterior chamber 
I still believe that there is no necessity for using atropine for the first 
dressing when good mtracapsular extraction has been performed, as 
was done in all these cases Atropine is necessary in doing an extra- 
capsular extraction, m which a good deal is involved, but with a com- 
plete mtracapsular exti action there is no necessity for it Certainly, 
there is no need of employing atropine until the anterior chamber has 
reformed, and it is my experience that the majority of them do reform 
within twenty-four to forty-eight hours after operation A large con- 
junctival flap is a great help in getting the anterior chamber to reform, 
and it eliminates one of the objections to cataract extraction, without a 
suture, 1 e , slow closure of the anterior chamber 

I have not come to believe that sutures are necessary for safe cataract 
extraction I can do a better operation without them, and I do not 
use them except on rare occasions I used one last week m an eye 
m which I knew there was vitreous m the wound, as the result of a 
basal iridectomy The man was a poor patient, and I did not have his 
facial nerve blocked Later, I had to remove the lens, and I felt that 
vitreous would present itself when I made the section I enlarged 
the iridectomy incision slightly, then inserted three corneoscleral sutures 
before completing the section , but, m spite of this, vitreous is still 
seeping from the wound, ten days after extraction I cannot be con- 
vinced that corneoscleral sutures or conjunctival sutures, such as Dr 
Spaeth described, will keep the vitreous m when it is going to escape 
If vitreous is going to be lost, it will be, regardless of any suture I still 
feel that a well made corneal section with a good conjunctival flap is 
the best operation for cataract extraction 

Dr P H Decker I wish to thank Dr Shipman for his comments, 
but I still feel that sutures are necessary, at least m my hands With 
regard to replacing the iris pillars, this is always done when there is 
any question of incarceration I omitted this step m order to conserve 
film , however, I might add that I do not always insert an instrument 
into the antenor chamber after the extraction m order to replace an 
imaginary incarceration, as I feel that there is danger of inadvertently 
rupturing the hyaloid membrane with any unnecessarv intraocular instru- 
mentation after the extraction of the lens 
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Physical Chemistry of Cells and Tissues By Rudolf Hober, M D , 
with the collaboration of David I Hitchcock, J B Bateman, 
David R Goddard and Wallace O Fenn Price, $9 Pp 676, 
with 70 illustrations Philadelphia The Blakiston Company, 1945 

Those who knew R Hober’s standard work on the physical chem- 
istry of cells and tissues looked forward with great expectation to the 
first edition m English This work has had six German editions 
between 1902 and 1926 and has been frequently called the bible of 
the physicochemistry of cells The expectations are amply fulfilled 
by the English edition, which is by no means a condensation of the 
former publications but is an entirely new book which covers the recent 
developments m the field of cellular physicochemistry In the intro- 
duction, selected principles of physical chemistry are presented by 
D L Hitchcock in a concise and clear form, similar to that of his 
book, “Physical Chemistry for Students of Biology and Medicine” 
(Springfield 111 Charles C Thomas, Publisher, 1940) This part is 
supplemented by a comprehensive section by J B Bateman on the 
physicochemical properties of large molecules (micellae, films, mem- 
branes) and their architectural and functional significance in living 
matter ' 

The main subject of cellular physiology, by Hober, is contained in 
the subsequent six sections They deal with the architecture of pro- 
toplasm, the surface of the protoplast, its properties and architecture, 
and the influence of some extracellular factors on cellular activity and 
on passive penetration and active transfer m animal and plant tissues 
This part of the work includes a section on respiration of cells and 
tissues, by D R Goddard, and another on contractility, by W O Fenn 
The limitation of the final six sections to about 400 pages and tbe 
neglect of several recent physicochemical aspects of physiology v r ere 
necessitated by v'ai conditions, as Hober states in the preface Never- 
theless, an incredible amount of information and valuable references 
w ill be found in these pages 

There is scarcely a problem m ophthalmology whose study would 
not be benefited by the basic and broad information contained in 
Hober's book — whether on permeability, penetration and active transfer, 
respiration of tissues or the basic principles of physical chemistry 
Hober’s hope that the text may be a “guide to new' roads into the 
unknown” applies also to research in ophthalmology This book should 
be an integral part of the library m any biologic laboratory 

Ludwig von Sallmann 


120 


Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P Bailhart, 66 Boulevard Samt-Michel, Paris, 6 C , France 
Secretary-General Prof M Van Duyse, Umversite de Gand, Gand, Prov Ost- 
flandern, Belgium 

All correspondence should be addressed to the Secretariat, 66 Boulevard Saiht- 
Michel, Paris, 6 e , France 

International Ophthalmologic Congress 

President Prof Nordenson, Seiafimerlasarettet, Stockholm, Sweden 
Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, Denmark 

International Organization Against Trachoma 
President Dr A F MacCallan, 17 Horseferry Rd , London, England 

Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St, Chicago 
Executive Secretaries Dr Conrad Berens, 35 E 70th St, New York Dr M E 
Alvaro, 1511 Rua Consolacao, Sao Paulo, Brazil 
Place Habana, Cuba Time February 1948 

FOREIGN 

All-India Ophthalmolocical Society 

President Dr B K Narayan Rao, Mmto Ophthalmic Hospital, Bangalore 
Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , Madras 

British Medical Association, Section on Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, Scotland 
Secretary Dr Frederick Ridley, 12 Wimpole St, London, W 1 

Chen gtl Ophthalmological Society 
President Dr Eugene Chan 

Secretary Dr D S Shen, Eye, Ear, Nose and Throat Hospital, Chengtu, 
Szechuan, China 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, Szechuan, China 

Chinese Ophthalmology Society 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd , Shanghai 

Chinese Ophthalmological Society of Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, Peiping 
Place Peiping Union Medical College, Peiping Time Last Fr,day of each month 

* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and keep it up to date 
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Faculty of Ophthalmologists 

President Brig Sir Stewart Duke-Eider, 63 Harley St, London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn Fields, London, W C 2, England 

GrRMAN Opiithai mological Society 

President Prof W Lohlein, Berlin 
Secretary Prof E Engelkmg, Heidelberg 

Hungarian Ophthalmologicai Society 
President Prof I Imre, Budapest 

Assistant Secretary Dr Stephen de Grosz, Umversitv Eye Hospital, Mariautca 39, 
Budapest 

All correspondence should be addressed to the Assistant Secretar> 

Midland OpHthalmological Society 

President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary Mr T Harrison Butler, 61 Newliall St , Birmingham 3, England 
Place Birmingham and Midland Eye Hospital 

North of England Ophthalmologic u Society 

President Mr E F Wilson, 24 Upper Northgate St , Chester 
Secretary Mr William M Muirhead, 70 Upper Hanover St Sheffield 3 
Place Manchester, Leeds, Newcastle-upon-Tyne, Liverpool, Sheffield and Bradford, 
in rotation Time October to May 

Ophthalmological Society of Australia 

President Dr J Rmgland Anderson, Astor House, 108 Collins St Melbourne, 
Victoria 

Secretary Dr D A Williams, 27 Commonwealth St, Sydnej 
Place Melbourne Time Oct 20-26, 1946 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St , Cairo 

All correspondence should be addressed to the secretary, Dr Mohammed Khalil 

Ophthalmological Society of Hospital de Nufstra SrSoRA df l\ Luz 

Chairman Dr Manuel J Icaza y Dublan, Mexico, D F , Mexico 
Secretary Dr Jorge Jvfeyran, Mexico, D F, Mexico 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, Church Square, Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg , 32 Parliament St , Cape Town 

Ophthalmological Society of the United Kingdom 

President Mr Charles B Goulden, 89 Harley St, London 
Secretary Mr Frank W LaYv, 30 Devonshire PI , London, W 1 
Place London Time May 30-June 1-2, 1946 

Ophthalmology Society of Bombay 

-President Dr D D Satha>e, 127 Girgaum Rd, Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of everv month 
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Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St, London, W 1, England 
Secretary-Treasurer Dr F A Anderson, 12 St John s Hill, Shrewsbury, England 
Time July 4-6, 1946 


Palestine Ophthalmological Society 

President Dr Arieh Feigenbaum, Abyssinian St 15, Jerusalem 
Secretary Dr E Sinai, Tel Aviv 

Polish Ophtiialmoiogical Society 

President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lindley’a 4, Warsaw 

Royal Society of Medicine, Section of Ophthalmology 

President Col F A Juler, 96 Harley St, London, W 1, England 
Secretary Dr Harold Ridley, 60 Queen Anne St , London, W 1, England 

Sao Paulo Society of Ophthalmology 

President Silvio de Almeida Toledo, Barao de Uapetimnga St, 88, 5° Andar, 
Sao Paulo, Brazil 

Secretary Dr Plinio de Toledo Piza, Enfermaria Santo Luzia, Santa Casa de 
Misencordia, Cesano Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , Glasgow, C 3 
Secretary Dr Alexander Garrow, 15 Woodside PI , Glasgow, C 3 
Place Edinburgh and Glasgow, in rotation 

Sociedad Argentina de Oftalmologia 
Chairman Dr Jorge Malbran, Buenos Aires 

Secretary Dr Benito Just Tiscornia, Santa Fe 1171, Buenos Aires 

Sociedad Oftalmoiogia del Litoral, Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, Rosario 
Secretary Dr Arturo Etchemendigaray, Villa Constitucion, Santa Fe 
Place Rosario Time Last Saturday of every month, April to Novembei All 
correspondence should be addressed to the President 

SoCIEDADE DE OFTALMOLOGIA DEI NORTE 

President Dr Alberto Cardenas 

Secretary Dr Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina 

SoCIEDADE DE OFTALMOLOGIA DE MlNAS GERAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 2251, Bello Horizonte, Minas 
Geraes, Brazil 

Secretary Dr Ennio Coscarelli, Rua Aimores 1697, Bello Horizonte, Minas Geraes, 
Brazil 


SoCIEDADE DE OrTALMOLOGIA E OtORRINOLARINGOLOGIA DE 
Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edlficio Vera Cruz, Apartamento 134 
Porto Alegre, Rio Grande do Sul ! 

Secretary Dr Fernando Voges Alves, Caixa Postal 928, Porto Alegre, Rio Grande 
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Sociedade de Opiithalmologia e Oto-Rhino-Laryngologia da Bahia 

President Dr Theonilo Amorim, Barra Avemda, Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addiessed to the President 

Societa Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del Gianicolo, 1, Rome 

Societe Francaise d’Opiitai moi ocii 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Paris, 7 C 

Society of Swedish Ophthalmologists 
President Prof IC G Ploman, Stockholm 

Secretary Dr K 0 Granstrom, Sodermalmstorg 4, III tr , Stockholm, So 

Tel Amv Ophthalmological Socifty 

President Dr D Arieh-Friedman, 96 Allenby SL, Tel Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik St, Tel Aviv, Palestine 

NATIONAL 

American Medical Association, Scientific Assemblv, Sfction 
on Ophthalmology 

Chairman Dr Frederick C Cordes, 384 Post St, San Francisco 
Secretary Dr R J Masters, 23 E Ohio St , Indianapolis 

American Academy of Ophthalmology and Otolaryngology, 

Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, Minn 
President-Elect Dr Alan C Woods, Johns Hopkins Hospital, Baltimore 5 
Executive Secretary-Treasurer Dr William L Benedict, 100— 1st Ave Bldg, 
Rochester, Minn 

Place Palmer House, Chicago Time Oct 13-18, 1946 

American Ophthalmological Society 

President Dr Eugene M Blake, 303 Whitney Ave , New Haven, Conn 
Secretary-Treasurer Dr Walter S Atkinson, 129 Clinton St, Watertown, N Y 
Place San Francisco Time June 26-28, 1946 

Association tor Research in Ophthalmology, Inc 
Chairman Dr Conrad Berens, 35 E 70th St, New York 

Secretary-Treasurer Major Brittain F Payne, School of Aviation Medicine, 
Randolph Field, Texas 

Assistant Secretary-Treasurer Dr Hunter Romaine, 35 E 70th St, New Yoik 

Canadian Mldical Association, Section on Ophthalmology 

President Dr Alexander E MacDonald, 170 St George St , Toronto 5 
Secretary-Treasurer Dr L J Sebert, 170 St George St, Toronto 5 

Canadian Ophthalmological Society 

President Walter W Wright, 170 St George St, Toionto 5 
Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 1509 Sherbrooke St W , 
Montreal 
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National Society for the Prevention of Blindness 

President Mr Mason H Bigelow, 1790 Broadway, New York 
Secretary Miss Regina E Schneider, 1790 Broadway, New York 
Executive Director Mrs Eleanor Brown Merrill, 1790 Broadway, New York 
Place New York Time Nov 25-27, 1946 

SECTIONAL 

Academy of Medicine of Northern New Jersey, Section on 
Eve, Ear, Nose and Throat 

President Dr Anthony Ambrose, 31 Lincoln Park, Newark 
Secretary Dr William F Keim Jr, 15 Washington St, Newark 2 
Place 91 Lincoln Park South, Newark Time 8 45 p m, second Monday of 
each month, October to May 

Central Illinois Society of Ophthalmology and Otolaryngology 

President Dr Stuart Broadwell, 10154 N 5th St, Springfield, 111 
Secretary-Treasurer Dr William F Hubble, 861-867 Citizens Bldg , Decatur, 111 

Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr P G Spelbring, 131 S Barstow St , Eau Claire 
Secretary Dr G L McCormick, 650 S Central Ave , Marshfield 

Hawaii Eye, Ear, Nose and Throat Society 

President Dr F J Pinkerton, 7 Young Hotel Bldg, Honolulu 
Secretary-Treasurer Dr L Q Pang, 52 S Vineyard St, Honolulu 39 
Place Honolulu Time Third Thursday of each month 

New England Ophthalmological Society 

President Dr Howard F Hill, 177 Main St , Waterville, Maine 
Secretary-Treasurer Dr Merrill J King, 264 Beacon St, Boston 16 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8 p m , third Tuesday of each month from November to April, inclusive 

Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI , Denver 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St, San Francisco 

Puget Sound Academy of Ophthalmology and Oto-Laryngology 

President Dr Julius A Weber, 640 Stimson Bldg , Seattle 1, Wash 
Secretary-Treasurer Dr Barton E Peden, 301 Stimson Bldg, Seattle 1, Wash 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month except 
June, July and August 

Rock River V\lley Eye, Ear, Nose and Throat Society 
President Dr J Sheldon Clark, Sterling, 111 

Secretary-Treasurer Dr Harry R Warner, 321 W State St, Rockford, 111 
Place Rockford, 111, or Janesville or Beloit, Wis Time Third Tuesday of each 
month from October to April, inclusive 

Saginaw Valley Academy of Ophthalmology and Otolaryngology 

President Dr A R McKinney, 330 S Washington St, Saginaw, Mich 
Secretary-Treasurer Dr Harold H Heuser, 207 Davidson Bldg, Bay City Mich 
lace Sagmaw or Ba> City, Mich Time Second Tuesday of each month/ except 
Julj, August and September 1 
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Siou\ Valliv Eve and Ear Acadi-mv 

President Dr J C Decker, 515 Francis Bldg, Sioux City, Iowa 
Secretary-Treasurer Dr J E Dvorak, 408 Davidson Bldg, Sioux City, Iowa 

Southern Medical Association, Section on Evr, Ear, Nose and Throat 

Chairman Dr John H Burleson, 414 Navarro St, San Antonio, Texas 
Secretary Dr J W Jervey Jr , 101 Church St , Greenville, S C 

Southwestern Academv or Eye, Ear, Nose and Throat 

President Dr H L Brehmer, 221 W Central Ave , Albuquerque, N Mex 
Secretary Dr A. E Cruthirds, 1011 Professional Bldg, Phoenix, Ariz 

Sol th westfrn Michigan Trioiogical Sociitv 

President Dr W M Dodge, 716 First National Bank Bldg , Battle Creek 
Secretary-Treasurer Dr Kenneth Lowe, 25 W Michigan Ave, Battle Creek 
Time Last Thursday of September, October, November, March, April and Maj 

Western Pennsylvania Eve, Ear, Nosl and Throat Societv 

President Dr Ray Parker, 218 Franklin St, Johnstown, Pa 
Secretary-Treasurer Dr J McClure Tyson, Deposit National Bank Bldg, Dubois 

STATE 

Arkansas State Medical Societv, Eve, Ear, Nose and Throat Section 

President Dr E C Moulton, 619 Garrison Ave, Fort Smith 
Secretarv Dr K W Cosgrove, 7 Urquhart Bldg , Little Rock 

Colorado Ophtiialmolocical Societv 

President Dr George H Stine, 23 E Pikes Peak Ave , Colorado Springs 
Secretary Dr J Leonard Swigert, 320 Republic Bldg, Denver 
Place University Club, Denver Time 7 30 p m , third Saturday of each month, 
October to Maj, inclusive 

Connecticut State Medical Societv, Section on Eye, Ear, 

Nose and Throat 

President Dr Paul B MacCready, 442 Temple St , New Haven 
Secretary-Treasurer Dr W H Turnley, 1 Atlantic St, Stamford, Conn 

Eve, Ear, Nose and Throat Club of Georgia 

President Dr William O Martin Jr, Doctors Bldg, Atlanta 
Secretary-Treasurer Dr C K McLaughlin 666 Cherry St, Macon 

Indiana Academv of Ophthalmologv and Oto-Laryngologv 

President Dr W E Stewart, 721 Wabash Ave , Terre Haute 
Secretary Dr Russell A Sage, 23 E Ohio St , Indianapolis 
Place French Lick Time First Wednesday in April 

Iow'A Academy of Ophthalmologv and Oto-Larvngology 
President Dr S A O’Brien, 1 N Federal Ave , Mason City 

Kansas State Medical Society, Section on Ophthalmology and 

Otolaryngology 

President Dr W B Granger, Emporia 

Secretary Dr George F Gsell, 911 Beacon Bldg, Wichita 2 
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Louisiana-Mississippi Ophthai mological and Otolary ngological Society 

President Dr George S Adkins, 121 N President St , Jackson, Miss 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 

Medical Society of the State of Pennsylvania, Section on 
Eye, Ear, Nose and Throat Diseases 

Chairman Dr William T Hunt Jr, 1205 Spruce St, Philadelphia 7 
Secretary Dr Gabriel Tucker, 250 S 18th St, Philadelphia 3 

Michigan State Medical Society, Section of Ophthalmology 

and Otolaryngology 

Chairman Dr Edmond L Cooper, 1553 Woodward Ave, Detroit 26 
Secretary Dr Ralph H Gilbert, 110 Fulton St E, Grand Rapids 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Karl C Wold, 1051 Lowry Bldg , St Paul 2 
Secretary Dr William A Kennedy, 372 St Peter St, St Paul 2 
Time Second Friday of each month from October to May 

Montana Academy of Oto-Ophthalmology 

President Dr H Casebeer, 44 W Park Ave , Butte 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg , Great Falls 

Nebraska Academy of Ophthalmology and Otolaryngology 

President Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Secretary-Treasurer Dr John Peterson, 1307 N St, Lincoln 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr C W Buvinger, 50 Washington St,, East Orange 
Secretary Dr Z Laurence Griesemer, 1145 E Jersey St, Elizabeth 

New York State Medical Society, Eye, Ear, Nose and 
Throat Section 

Chairman Dr Maxwell D Ryan, 660 Madison Ave , New York 21 
Secretary Dr Thomas H Johnson, 30 W 59th St, New York 

North Carolina Eye, Ear, Nose and Throat Society 
President Dr A J Ellington, 412 S Spring St , Burlington 
Secretary Dr J A Harrill, Bowman Gray School of Medicine, Winston-Salem 
Place Hendersonville Time Sept 16-19, 1946 

North Dakota Academy of Ophthalmology ynd Oto-Laryngology 

President Dr E D Perrin, 221-5th St , Bismarck 
Secretary-Treasurer Dr M T Lampert, Minot 

Oregon Academy of Ophthalmology and Oto-Laryngology 

President Dr Wilfred Belnap, 833 S W 11th Ave, Portland 

Seci ctary-Treasurer Dr C W Kuhn, 1020 S W Taylor St, Portland 5 

Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology and Otolaryncology 
Piesident Dr Thomas F Furlong Jr, 36 Parking Plaza, Ardmore 
Secretary Dr Benjamin F Souders, 143 N 6th St, Reading 
Time Last week m April 
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Rhode Island Ophthai mological and Otoiocical Sociity 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Lmley C Happ, 124 Waterman St, Providence 
Place Rhode Island Medical Society, Library, Providence Time 8 30 p m 
second Thursday in October, December, Tebruarj and April 

South Carolina Society of Ophthalmology and Otolaryngoiogy 

President Dr J H Stokes 125 W Cheves St Florence 
Secretary-Treasurer Dr Roderick Macdonald, 330 E Mam St, Rock Hill 
Place Hendersonville N C Time Sept 16-19, 1946 

Tennessee Academy oe Ophthalmology and Otoi ar\ ngolocy 
President Dr George Burchfield, Maryville 

Secretary-Treasurer Dr Sam H Sanders, 1089 Madison A\e Memphis 

Tenys OphthaLjMological and Oto-Lar\ \ roi ogical Socifty 

President Dr F H Rosebrough, 603 Navarro St , San Antonio 
Secretary Dr M K McCullough, 1717 Pacific A\e , Dallas 

Utah Ophthalmologic \l Society 

President Dr E B Fairbanks, 315 Medical Arts Bldg, Salt Lake Citj 
Secretary-Treasurer Dr Dean Spear, 516 Boston Bldg, Salt Lake City 
Place University Club, Salt Lake City Time 7 00 p m , third Mondaj of 
each month 

Virginia Societ\ of Oto-Laryngolog\ and Opiithalmoiogv 

President Dr Thomas E Hughes, 1000 W Grace St , Richmond 
Secretary-Treasurer Dr Francis H McGovern, 105 S Union St, Danville 

West Vjrginia State Medical Association Eye, Ear, Nose and 

Throat Section 

President Dr George Traugh, 309 Cleveland Ave , Fairmont 
Secretary Dr Welch England, 621 Market St, Parkersburg 

LOCAL 

Akron Academy of Opiitiialmolocy ynd Otolaryngoi ogy 

President Dr E L Mather, 39 S Main St, Akron, Ohio 
Secretary-Treasurer Dr V C Malloy, 2d National Bank Bldg , Akron, Ohio 
Time First Monday m Januan", March, May and November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Cline, 153 Peachtree St N E , Atlanta, Ga 
Secretary Dr Lester A Brown, 815 Doctors Bldg, Atlanta, Ga 
Place Academy of Medicine Time 7 30 p m, fourth Monday of each month 
from October to Maj 

Baltimore Medical Society", Section on Ophthalmology 

Chairman Dr Jonas Friedenuald, 1212 Eutaw PI, Baltimore 
Secretary Dr Fred Reese 330 N Charles St , Baltimore 1 
Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m 
fourth Thursda> of each month from October to March 
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Birmingham Eye, Ear, Nose and Throat Club 
President Each member, in alphabetical order 

Secretary Dr W Chunn Parsons, 425 Woodward Bldg , Birmingham, Ala 
Place Tutwiler Hotel Time 6 30 p m , second Tuesday of each month, Sep- 
tember to May, inclusive 

Brooklv n Ophthahmological Society 

President Dr Benjamin C Rosenthal, 140 New York Ave , Brooklyn 
Secretary-Treasurer Dr Louis Freimark, 256 Rochester Ave, Brooklyn 13 
Place Kings County Medical Society Bldg, 1313 Bedford Ave Time Third 
Thursday in February, April, May, October and December 

Buff mo Ophthalmologic Club 

President Dr William H Howard, 389 Linwood Ave, Buffalo 9 
Secretary-Treasurer Dr Sheldon B Freeman, 196 Linwood Ave, Buffalo 9 
Time Second Thursday of each month from October to May 

Chattanooga Society of Ophthalmology and Otolaryngology 
President Each member, m alphabetical order 

Secretary Dr Douglas Chamberlain, Chattanooga Bank Bldg , Chattanooga, Tenn 
Place Mountain City Club Time Second Thursday of each month from 
September to May 

Chicago Ophthalmological Society 

President Dr W A Mann, 30 N Michigan Ave , Chicago 2 
Secretary Dr J R Fitzgerald, 3215 W North Ave , Chicago 
Place Continental Hotel, 505 N Michigan Ave Time Third Monday of each 
month from October to May 

Cincinnati General Hospital Ophthalmology Staff 

Chairman Dr D T Vail, 441 Vine St, Cincinnati 
Secretary Dr A A Levin, 441 Vine St Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , third Friday of each month 
except June, July and August 


Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto Rose Bldg , Cleveland 
Secretary Dr H H Wygand, 624 Guardian Bldg , Cleveland 
1 ime Second Tuesday in October, December, February and April 

CoLLrGE of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Burton Chance, 317 S 15th St, Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St , Philadelphia 

1 ime Third Thursday of every month from October to April, inclusive 

Columbus Ophthalmological and Oto-Lary ngological Society 

Chairman Dr M Goldberg 328 E State St , Columbus, Ohio 
Secretary-Treasurer Dr W J Miller, 21 E State St , Columbus, Ohio 
Place University Club Time 6 15 p m , first Monday of each month, from 
October to May, inclusive « 


Corpus Christi Eyf, E\r Nose and Throat Society 

Chairman Dr L W O Janssen 710 Medical Professional Bldg, Corpus Christi 
Texas ’ 

Secretary Dr T B Kelly 519 Medical Professional Bldg , Corpus Christi Texas 
lime 6 30 p m third Tuesday of each month from October to May 
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Dallas Academy of Ophthalmology and Oto-Larv ngoi ogy 

President Dr Speight Jenkins, 1719 Pacific Ave, Dallas, Texas 
Secretary Dr L Darrough, Dallas Medical and Surgical Clinics, Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m, first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 

Des Moines Academv of Ophthai moi ogy and Otolarvngoiogv 

President Dr H I McPherrin, 406-6th Ave , Des Moines, Iowa 
Secretary-Treasurer Dr C C Jones, Bankers Trust Bldg Des Moines, Iowa 
Time 7 45 p m, fourth Monday of every month from September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetical^ 

Secretary Dr Wesley G Reid, 974 Fisher Bldg , Detroit 2 
Place Club rooms of Wayne County Medical Society Time First Monday of 
each month, November to April, inclusive 

Detroit Ophthalmologicae Societv 

President Dr Bruce Fralick, 201 S Mam St , Ann Arbor, Mich 
Secretary Dr William S Gonne, 619 David Whitney Bldg, Detroit 26 
Place Club rooms of Wayne County Medical Society Time 6 30 p m, third 
Thursday of each month from November to April, inclusive 

Eastern New York Eye, Ear, Nose and Throat Association 

President Dr Frank C Furlong, 713 Union St , Schenectady 
Secretary-Treasurer Dr E Martin Freund, 762 Madison Ave, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Societv 

President Dr C R Lees, 602 W 10th St , Fort Worth 2, Texas 
Secretary-Treasurer Dr Van D Rathgeber, 1305 Medical Arts Bldg, Fort 
Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m, first Friday of each 
month except July and August 

Houston Academv oi Medicine, Ophthalmological and 
Oto-Larv ngoi ogical Section 

President Dr J Matt Robison, 1304 Walker Ave, Houston, Texas 
Secretary Dr John H Barrett, 1304 Walker Ave , Houston, Texas 
Place River Oaks Country Club Time 6 30 p m , second Thursday of each 
month from October to June 

Indianapolis Ophthalmological and Otolarv ncoi ocicvl Societv 

President Dr J Jeiome Littell, 603 Hume Mansur Bldg, Indianapolis 
Secretary Dr J Lawrence Sims, 305 Hume Mansur Bldg , Indianapolis 
Place Indianapolis Athletic Club Time 6 30 p m, second Thursday of each 
month from November to May 

Kansas Citv Society of Ophthalmologv and Oto-Larv ngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas City, Mo 
Secretary Dr W E Keith, 1103 Grand Ave, Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work 
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Long Beach Eye, Ear, Nose and Throat Society 

Chairman Dr Francis Carl Hertzog, 117 E 8th St, Long Beach, Calif 
Secretary-Treasurer Dr Robert G Thornburgh, 117 E 8th St , Long Beach, Calif 
Place Seaside Hospital Time Last Wednesday of each month from October to 
May 

Los Angeles Society of Ophthalmology and Otolaryngology 

President Dr A R Robbins, 1930 Wilshire Blvd , Los Angeles 
Secretary-Treasurer Dr K C Brandenburg, 110 Pine Ave, Long Beach 2, Calif 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire Blvd Time 
6 30 p m, fourth Monday of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg , Louisville, Ky 
Secretary-Treasurer Dr J W Fish, 321 W Broadway, Louisville, Ky 
Place Brown Hotel Time 6 30 p m, second Thursday of each month from 
September to May, inclusive 

Lower Anthracite Eye, Ear, Nose and Throat Society 
Chairman Each member in alphabetical order 

Secretary Dr James J Monohan, 31 S Jardm St, Shenandoah, Pa 

Medical Society of the District of Columbia, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W , Washington 
Secretary Dr Frazier Williams, 1801 I St N W , Washington 
Place 1718 M St N W Time 8pm, third Friday of each month from October 
to April, inclusive 

Memphis Society of Ophthalmology and Otolaryngology 
Chairman Each member, m alphabetical order 

Secretary Dr Sam H Sanders, 1089 Madison Ave, Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 8pm, 
second Tuesday of each month from September to May 

Milwaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin Ave , Milwaukee 
Secretary-Treasurer Dr Frank G Treskow, 411 E Mason St, Milwaukee 2 
Place University Club Time 6 30 p m , fourth Tuesday of each month from 
October to May 


Montgomery County Medical Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical Bldg, Dayton, Ohio 
Secretao'-Treasurer Dr Maitland D Place, 981 Reibold Bldg, Dayton, Ohio 
Place Van Cleve Hotel Time 6 30 p m , first Tuesday of each month from 
October to June, inclusive 

Montreal Ophthalmological Societv 

President Dr J Rosenbaum, 1396 Ste Catherine St W, Montreal Canada 
Secretary Dr L Tessier, 1230 St Joseph Blvd E, Montreal, Canada 
Time Second Thursday of October, December, February and April 

Nashville Academy of Ophthalmology and Otolarv ngology 

Chairman Dr. M M Cullom, 700 Church St , Nashville, Tenn 
Secretary Dr R E Sullivan, 432 Doctors Bldg, Nashville 3, Tenn 

T,me 6 30 p m - th,rd Monday ° f -* «■*> 
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New Orleans Ophthalmological and Otolar\ ngological Socift'i 

President Dr W B Clark, 1012 American Bank Bldg , New Orleans 
Secretary Dr Mercer G Lynch, 1018 Maison Blanche Bldg , New Orleans 
Place Louisiana State University Medical Bldg Time 8pm, second Tuesday 
of each month from October to May 

New York A.cadem\ of Medicine, Sfction of Ophthalmoloc\ 

Chairman Dr Brittain F Payne, 17 E 72d St, New \ork 21 

Secretary Dr Milton Berliner, 57 W 57th St, New York 

Time 8 30 p m , third Monday of every month from October to Mae inclusive 

New' York Society tor Clinical Ophtiialmoi ogi 

President Dr Benjamin Friedman, 6 W 77th St, New York 
Secretary Dr Benjamin Esterman, 983 Park Ave , New York 28 
Place New' York Academy of Medicine, 2 E 103d St Time 8 p in , first Monday 
of each month from October to May, inclusive 

Oklahoma Cit\ Academy of Ophthalmolog\ and Otolar\ngoiog\ 

President Dr S R Shaver, 117 N Broadway, Oklahoma City 
Secretary Dr William Mussil, Medical Arts Bldg, Oklahoma City 
Place Univeisity Hospital Time Second Tuesday of each month from Sep- 
tember to Mav 

Omaha and Council BLurrs Ophthai moi ogicai \nd 
Oto-Lar\ ngologicai Societ\ 

President Dr A A Steinberg, 1502 Farnam St , Omaha 

Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg , Omaha 2 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6pm dinner, 7pm 
program, thud Wednesday of each month from October to May 

Passaic-Bergen Ophthalmological Ci ub 

President Dr Thomas Sanfacon, 340 Park Ave , Paterson, N J 
Secretary-Treasurer Dr J Averbach, 435 Clifton Ave , Clifton, N J 
Place Paterson Eye and Ear Infirmary Time 9 p m , last Friday of every 
month, except June, July and August 

Philadelphia County Medical Society, E\e Section 

President Dr L Waller Winckler, Philadelphia 

Secretary Dr Robert T M Donnelly, 255 S 17th St , Philadelphia 

Time First Thursday of each month from October to May 

Pittsburgh Ophthalmological Society 

President Dr Clarence F Bernatz, Park Bldg , Pittsburgh 
Secretary Dr Robert J Billings, Park Bldg , Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Claude W Bankes, 212 N 6th St, Reading, Pa 
Secretary Dr Paul C Craig, 232 N 5th St , Reading, Pa 

Place Wyomissing Club Time 6 30 p m, third Wednesday ot each month 
from September to July 
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Richmond E\e, Eyr, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg, Richmond, Va 
Secretary Dr Clifford A Folkes, Professional Bldg, Richmond, Va 
Place Westmoreland Club Time 6 p m, second Monday of each month from 
October to May 

Rochester Eye, Ear, Nose and Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St , Rochester, N Y 
Secretary-Treasurer Dr Charles T Sullivan, 277 Alexander St , Rochester, N Y 

St Louis Ophthalmic Society 

President Dr A Lange, 3903a Olive St, St Louis 
Secretary Dr William Klemberg, Frisco Bldg, St Louis 

Place Oscar Johnson Institute Time Fourth Friday of each month from October 
to April, inclusive, except December, at 8 00 p m 

San Antonio Ophthalmo-Oto-Laryngological Society 

President Dr Belvm Pritchett, 705 E Houston St, San Antonio 5, Texas 
Secretary-Treasurer Lt Col John L Matthews, AAF School of Aviation Medi- 
cine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Randolph Field or San Antonio 
Aviation Cadet Center Time 7 pm, second Tuesday of each month from 
October to May 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr C B Cowan, 490 Post St, San Francisco 
Secretary Dr D Harrington, 384 Post St , San Francisco 

Place Society’s Bldg, 2180 Washington St, San Francisco Time Fouith 
Tuesday of every month except June, July and December 

Shrevfport Eye, Ear, Nose and Throat Society 

President Dr David C Swearingen, Slattery Bldg , Shreveport, La 
Secretary-Treasurer Dr Kenneth Jones, Medical Arts Bldg , Shreveport, La 
Place Shreveport Charity Hospital Time 7 30 p m , first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Laryngology 

President Dr Clarence A Veasey Sr , 421 W Rivers de Ave , Spokane, Wash 
Secretary Dr Clarence A Veasey, 421 W Riverside Ave , Spokane, Wash 
Place Spokane Medical Library Time 8pm fourth Tuesday of each month 
except June, July and August 

Syracuse Eye, Ear, Nose and Throat Society , 

President Dr A H Rubenstein, 713 E Genesee St Syracuse, N Y 
Secretary-Treasurer Dr I H Blaisdell, 713 E Genesee St, Syracuse, N Y 
Place University Club Time First Tuesday of each month except June July 
and August ’ 


Toledo Eye, Evr, Nose and Throat Society 

Chairman Dr W W Randolph, 1838 Parkvvood Ave, Toledo 2, Ohio 
Secretary Dr John L Roberts, 316 Michigan St, Toledo, Ohio ’ 

Place Toledo Club Time Each month except June Jul} and August 
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Toronto Academt of Medicine, Section of Ophtiiai mology 

Chairman Dr R G C Kelly, 14 Lynwood Ave, Toronto 5, Canada 
Secretary Dr Alfred Elliott, 802 Medical Arts Bldg, Toronto 5, Canada 
Place Academy of Medicine, 13 Queens Park Time First Monday of each 
month, November to April 

Washington, D C, Ophtiialmoi ogical Society 

President Dr Harold M Downey, 1740 M St N W, Washington, D C 
Secretary-Treasurer Dr Richard W Wilkinson, 1408 L St N W, Washington, 
D C 

Place Medical Society of District of Columbia Bldg, 1718 M St N W, Wash- 
ington, D C Time 7 30 p m, first Monday in November, January, March 
and May 


Wilkes-Barre Ophthalmological Society 
Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin St, Wilkes-Barre, Pa 
Place Office of chairman Time Last Tuesday of each month from October 
to May 
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CHANGES IN LENS OF EMBRYO AFTER RUBELLA 

Microscopic Examination of Eight Week Old Embryo 
FREDERICK C CORDES, MD 

AND 

AELETA BARBER, MA 
SAN FRANCISCO 

CINCE the publication of Gregg's 1 paper on congenital cataract foi- 
^ lowing rubella m the mother, the condition has been observed and 
reported a sufficient number of times to establish it as an entity The 
histologic changes in the lens of an embryo after rubella have not been 
previously described m the literature 

Up to the present time a total of 170 cases of rubella during preg- 
nancy have been reported, m 125 of which, or 73 per cent, congenital 
defects of the lens occurred in the child In all these cases the mother 
contracted rubella during the first three months of pregnancy. In no 
instance in which an ocular defect occurred was the attack of rubella 
reported to have occurred after the third month 

Recently, a single eye of an 8 week old embryo has been received 
at the Ophthalmic Laboratory of the University of California and it is 
felt that a histologic study of this specimen may shed light on the question 
of the initial action of the causative agent of rubella on the lens 


DESCRIPTION OF SPECIMEN 

The specimen consisted of an embryonic eye recovered after a therapeutic curet- 
tage which ended a pregnancy of eight weeks The clinical history reported that 
ie patient was a 32 year old primipara The fetus was in the left mentoposterior 
P sition on Feb 13, 1945, the diagnosis of rubella was made on March 23, and 
curettage was done on April 14 The specimen was prepared by the pyroxylin 

werc cut at a “ ° f 6 — - 

the 5arface ep '‘ hdi ™ ™ («- 

The optic cup was well formed, and the outer layer was fully pigmented The 
° UtCr and in ner walls of optic cup had become approximated, Tnd the 

This study was made possible by funds from the E S Heller donations 
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fissure had closed The hyaloid system was fully developed, and the hyaloid 
artery contained blood The posterior portion of the retina had differentiated 
into two layers, the inner and outer neuroblastic layers, which were separated 
by the transient layer of Chievitz Ganglion cells had migrated into the marginal 
zone, and their fibers had reached the optic stalk 

Mesodermal tissue covered the anterior surface of the lens, but the anterior 
chamber had not formed The anterior portion of the tunica vasculosa lentis 
was poorly defined, but the lateral and posterior portions appeared normal 

The subcapsular epithelium of the lens showed distortion and disorientation 



Fig l Fetal eye, showing development of the retina and the posterior por- 

tion normal for a fetus 19 mm in length and development of the lens and the 
anterior segment comparable to a fetus 17 mm in length, with retardation of 
the lens 

of the cells at the anterior pole The primary fibers had elongated but did not 
completely fill the cavity of the lens vesicle These fibers were swollen and 
stained poorly, appearing vacuolated at their anterior ends The nuclei also stained 
unevenly The lens capsule was difficult to trace 

Since measurement of this embryo was impossible, the sections were compared 
with sections from normal embryos of 18 mm (6 weeks) and 24 mm (7 weeks), 
of which accurate measurements were obtained The stage of development of 
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the posterior portion of this eye was approximately that of a 7 week old embryo, 
the lens showing retarded development, with vacuolation and early degeneration 
of the primary fibers at the anterior pole 

Thus, the comparison revealed that the posterior portion of the eye, including 
the retina and the hyaloid system, were normally developed for an embryo of 
about 7 weeks, while, m the anterior portion, the lens and the anterior chamber 
were retarded 

In the normal development of the eye the cavity of the lens vesicle is obliter- 
ated by the 16 mm stage, or the sixth week (Mann 2 * ) Serial sections of this 



^ Anterior portion of the lens, showing failure of primary fibers to fill 
the cai lty of the lens vesicle and vacuolation of primary fibers , X 500 


specimen showed that a small remnant of this cavity still remained at the seventh 
to the eighth week This fact, together with the distortion and vacuolation of 
the anterior ends of the primary fibers, would indicate that the action of the 
toxic agent had occurred approximately during the sixth week of embryonic life 

This coincides with the clinical history of rubella during the sixth week of pree- 
nanc\ 6 

2 Mann, I C De\ elopment of the Human Eye, London, Cambridge Um- 

vcrsih Press, 1928, p 55 S 
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From the observations it is apparent that there were definite retardation and 
interference with the development of the lens 

A section of the specimen was sent to Dr T L Terry, who reported as fol- 
lows 

The section of the embryonic eyes m the case of maternal rubella appeared 
normal per se The lens vesicle, which was not completely obliterated, contained 
amorphous, acidophilic material Although this section was perhaps not at the 
proper level to show the greatest thickness of the vesicle, the anteroposterior 
diameter measured 350 microns This lens vesicle corresponded m stage of 
differentiation and m size to that m the 17 mm stage, as verified both in the 
Minot Embryological Collection, at Harvard University, and in Mann’s “Develop- 
ment of the Human Eye 2 ” The stage of retinal differentiation and the over-all 
size of the eyes, on the other hand, corresponded to the condition in the 19 mm 
stage Needless to say, t there is considerable difference m differentiation of the 
eye even m the 17 and the 19 mm stage 

From the comparative study, it is evident that the development of the crystal- 
line lens in this specimen did not keep pace with the differentiation of the eye as 
a whole, a point of importance to be evaluated again when more such specimens 
are available 

COMMENT 

Swan 3 published a report of the pathologic changes m 3 infants 
who died of congenital defects due to rubella contracted by their mothers 
during the early stages of pregnancy He found necrosis en masse of 
the nuclear portion of the lens As he pointed out, whatever the 
pathologic process may be, it is evident that it had led to this necrosis 
en masse He also found gross degenerative changes m and distortion 
and disorientation of the lens fibers formed subsequently from surviving 
cells in the equatorial region This degeneration probably resulted 
from prolongation of action of the etiologic agent for some time after 
its initial attack on the lens The distortion and disorientation could 
occur as the result of loss of normal tissue tension That the effects of 
the pathologic process continue to be evident after the seventh to the 
eighth week was clear from the involvement of the secondary as well 
as primary fibers, since, as Mann 2 has pointed out, the secondary 
fibers are not formed until this period 

While the placenta acts as a barrier to the passage of bacteria, 
Needham 4 has pointed out that the ultrafiltrable viruses can pass 
through the placenta into the fetal circulation in man From the work 
of Shuman, 5 * Cohen and Scadron, 0 Canelh 7 and others, it is apparent 

3 Swan, C A Study of Three Infants Dying from Congenital Defects 
Following Maternal Rubella in the Early Stages of Pregnancy, J Path & Bact 
56 289-295 (July) 1944 

4 Needham, J Chemical Embryology, London, Cambridge University Press, 
1931, vol 3, p 1503 

5 Shuman, H H Varicella in the Newborn, Am J Dis Child 38 564- 

570 (Sept) 1939 

(Footnotes continued on next page) 
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that the placental permeability varies a good deal During the last two 
months of pregnancy placental transmission does not occur, a fact which 
accounts for the less pronounced effect of infection at that time 

Reuss 8 expressed the opinion that intrauterine infection occurs 
through either the placenta or the ammotic fluid The injury that the 
fetus suffers m cases of septic disease of the mother may be due 
primarily to toxic substances rather than to the transmission of bacteria 
from the maternal blood to the fetal circulation The ammotic fluid 
may become infected by bacteria passing through the intact fetal mem- 
branes and therefore could easily become infected with a filtrable virus 
Erickson 0 mentioned that embryonic tissues are particularly susceptible 
to virus infection 

It is conceivable that, m addition to transmission of the virus 
through the blood stream via the placenta, the embryo, especially the 
eyes, may also be affected through direct contact with the ammotic 
fluid As Reese 10 has stated, the process which involves all but the 
outermost layers of the lens must have begun rather early in the life of 
the embryo A review of the literature fails to reveal a single case of 
cataract formation m which the mother had rubella after the third 
month 

The foregoing observations offer the basis of a possible explanation 
for the limitation of changes m the lens to those cases in which rubella 
occurs during the first three months of pregnancy It also seems to 
account for the rapid decline m the number of cases during the third 
month According to Mann, 11 the anterior chamber appears about the 
18 mm stage (sixth week), and the endothelium is well established by 
the 25 mm stage (7 weeks) Descemet’s membrane is first recognized 
with certainty at the 76 mm stage (twelfth week) 12 and Bowman’s 
membrane makes its appearance at the 103 mm stage (fifteenth week) 13 
The lids cover the eye at the 37 mm stage (ninth week) 14 At die time 

6 Cohen, P , and Scadron, S J The Placental Transmission of Protective 
Antibodies Against Whooping Cough, JAMA 121.656-662 (Feb 27) 1943 

7 Canelh, A F Sur le comportement normal et pathologique de Timmumte 
antimorbilleuse chez le nourrisson jeune, Rev franc de pediat 5*668-680 (Dec) 
1929 

8 Reuss, A R Die Krankheiten des Neugeborenen, Berlin, Julius 
Springer, 1914, p 533 

9 Erickson, C A Rubella Early in Pregnancy Causing Congenital Mal- 
formations of Ejes and Heart, J Pediat 25*281-283 (Oct) 1944 

10 Reese, A B Congenital Cataract and Other Anomalies Following Ger- 
man Measles m the Mother, Am J Ophth 27.483-487 (May) 1944 

11 Mann, 2 p 239 

12 Mann, 2 p 240 

13 Mann 2 p 241 

14 Mann, 2 p 259 
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at which the virus presumably acted on this specimen, the sixth week, 
the lids had not covered the eye, nor had Descemet’s or Bowman’s 
membrane been formed, so that rapid action of the toxic agent in the 
ammotic fluid on the anterior structures of the developing eye seems 
quite plausible The protection afforded by the lids and by Descemet’s 
and Bowman’s membranes may form a sufficient barrier to protect the 
lens from initial damage after the third month and may explain the 
absence of changes in the lens due to rubella after the third month 
The study of more such specimens is necessary before any con- 
clusions can be reached and before the changes described here can be 
said to be typical 

SUMMARY 

Microscopic examination of the eye of a 7 to 8 week embryo with 
a history of rubella during the sixth week of pregnancy revealed definite 
changes in the lens 

The lens showed definite retardation of development and differentia- 
tion, while the posterior segment of the eye seemed normal 

The absence of the protection of the lids and of Descemet’s and 
Bowman’s membranes during the first three months of pregnancy may 
permit the toxic agent in the ammotic fluid to act fairly directly on the 
lens during this time 

The presence of these barriers after the third month ma) explain 
the absence of initial changes in the lens after that time 

The study of more specimens is necessary in order to evaluate the 
changes reported here 



NIGHT VISION 

| A Comparison of the Scotopic Visual Ratings of Young Japanese and 
Caucasian Adults Living in Hawaii 

WILLIAM JOHN HOLMES, MD 
HONOLULU, TERRITORY OF HAWAII 

F OR TWO years after the war began residents of the Territory of 
Hawaii lived under conditions of rigidly enforced nightly blackouts 
The maintenance of vital public utilities, hospitals, docks, ship 
lepair yards and scores of other essential activities, however, required 
that many employees continue their duties during the hours of blackout 
It soon became evident that under conditions of absence of or greatly 
reduced artificial illumination some workers were less able to carry 
on their usual occupations than were others The preponderance of 
those who were so handicapped were of Japanese ancestry 

In the capacity of chief of the Light Control Section of the Office of 
the Military Governor of the Territory of Hawaii and as a practicing 
ophthalmologist, I had numerous occasions to observe this “racial” 
trend of inferior scotopic seeing ability In 1943 I reported this obser- 
vation to the Headquarters of the Army Air Forces, as I felt that if 
lacial inequalities m night vision really existed they might have far 
reaching tactical implications Through the courtesy and cooperation 
of the Air Surgeon, Major General David N W Grant, several instru- 
ments were obtained from the War Department, and a Night Vision 
Laboratory was established m Honolulu 

The seeming urgency of time, the nonexistence of local technical 
library facilities, the lack of opportunity for scientific exchange of opin- 
ions, censorship regulations and other wartime restrictions, all impeded 
a comprehensive analysis and a full interpretation of the accumulated data 
This study is submitted merely as an additional, though incomplete, 
contribution to the constantly growing literature on night vision, pre- 
senting the subject from the standpoint of comparative physiology 

The object of this study was to investigate the respective visual 
abilities of two racial groups m regard to (1) photopic vision, expressed 
on the Snellen test chart, (2) scotopic vision, recorded on (a) the 
Hecht-Shlaer adaptometer, 1 (&) the SAM Night Vision Tester, 2 

1 HecVit, S , and Shlaer, S An Adaptometer for Measuring Human Dark 
Adaptation J Optic Soc America 28*269, 1936 

(Footnotes continued on next page) 
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(c) the Luckiesh-Moss Low Contrast Test Chart, 2 3 (d) the Bishop 
Hannan Disc Spotting Device 4 5 and ( e ) the Ferree-Rand Projecto- 
chart c and (3) yellow and blue perception, estimated on the Ishihara 
color chart 

procedure 

The subjects tested were unselected junior and senior high school students of 
both sexes, ranging from 17 to 19 years of age The tests were conducted, by 
the same examiner, m two of Honolulu’s public high schools noted for the pre- 
ponderance of their Caucasian and Japanese enrolments, respectively The 
cooperation of the students was secured by telling them the results of their 
individual examinations on completion of the tests Dark adaptation was achieved 
by a preliminary waiting period of thirty minutes m a completely darkened room 
During this time the students were told that they would be shown various figures 
and forms at low intensities of illumination They were advised to view these 
forms out of the corners of their eyes rather than by looking at them directly 

The actual tests were carried out bmocularly, as follows 

1 Measurements were taken of the thresholds of light and forms on the 
Hecht-Shlaer adaptometer 

2 Determinations were made on the SAM Night Vision Tester of the 
subject’s abilities to recognize the position of the break in a 2 degree Landolt C 
on the darkest, but still barely visible, background The light source of this 
instrument consisted of a plaque of self-luminous paint, the brightness of which 
was reduced with a series of neutral filters The illuminated field subtended a 
visual angle of approximately 3 5 degrees The tests were carried out at a dis- 
tance of 14 inches (35 5 cm ) from the eyes Four out of five correct answers 
were required before a final score was given The brightnesses of the illumi- 
nated area with the various filters in position are shown in the following tabulation 


Filter 


Brightness of Background, 
Log Mlcromlcrolamberts 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


48 
4 G 
4 5 
43 
42 
40 
39 
37 
36 
34 


3 Quantitative measurements of contrast vision were recorded on a slightly 
modified form of Harman’s Disc Spotting Device In this test the subjects were 
asked to identify the correct number of white round disks, which were arranged 


2 Rowland, W M , and Campbell, PA A Small Light Threshold Meter, 
A A F School of Aviation Medicine, Research Report no 2, Project no 69, 
Randolph Field, Texas, Jan 23, 1943 

3 Luckiesh, M , and Moss, F K The Ability to See Low Contrasts at 
Night, J Aeronaut Sc 9 1, 1942 

4 Harman, N B Testing Night Vision, Brit M J 1 636, 1941 

5 Ferree, C E, and Rand, G Visual Acuity at Low Illuminations 
Apparatus and Results, Tr Am Ophth Soc 17 3 70, 1919 
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in four comers of a black velvet square The disks measured mch (13 cm ) 
m diameter and were placed Yz inch (0 3 cm ) apart. 

4 Qualitative measurements of contrast vision were estimated on the Luckiesh- 
Moss Low Contrast Test’ Chart This was done by asking the subjects to 
decipher dark digits on a white background, photometrically reduced to present 
successively less contrast with each other According to Luckiesh and Moss, 
the per cent contrasts represented by the various lines on their chart were as 
follows 


Line No 

Per Cent Contrasts 

20 

39 7 

19 

37 8 

18 

35 9 

17 

340 

1C 

321 

15 

30 2 

14 

283 

13 

26 4 

12 

24 5 

10 

20 7 

8 

16 9 

6 

131 

4 

94 

2 

56 

1 

3 8 


Brightness contrast, in this test, is defined as the difference between the 
brightnesses (or reflection factors) of background and object, divided by the bright- 
ness (or reflection factor) of the background. The reflection factor of the back- 
ground has been calculated as approximately 80 per cent 

The charts used for both the Harman and the Luckiesh-Moss tests were 
illuminated with a standard 6 watt, incandescent white light bulb, mounted m a 
12 by 12 inch (30 by 30 cm) black box The box was placed at a distance 
of 10 feet (3 meters) from the charts and emitted bundles of light rays through a 
circular, y 2 inch (13 cm ) aperture The voltage, from the mam electric line, 
was reduced by means of a simple rheostat built within the box 

If a subject was not able to see the chart used m either of these two tests, 
he was asked to approach it slowly The distance at which he was first able to 
identify the test objects correctly was taken as the numerator, and the line 
read on the Luckiesh-Moss chart, or the distances, m meters, at which the four 
groups of circles were correctly counted on the Harman chart, was taken as the 
denominator 

5 The minimum amount of light required for the recognition of the letters 
on the 10/200 line of the Ferree-Rand Projectochart was next ascertained In 
this test, the light source was dimmed by placing a standard neutral filter m 
front of it and by closing the shutter of the instrument to the maximum If 
a subject was unable to see the letters under these conditions, the shutter was 
gradually opened to the arbitrarily chosen positions of 0 25, 0 33, 0 50 and 0 75, 
until sufficient visibility ivas provided to enable him to recognize the letter E 
appearing m various positions on the screen 

6 and 7 Monocular tests of \isual acuity on the Snellen chart and an evalua- 
tion of jcllow and blue perception on the Ishihara color plates, using daylight 
illumination, concluded the examinations 

No measurements were made of the brightness levels at which tests 3, 4 and 5 
were conducted The only available brightness meter 0 m the Territory of Hawaii 

6 Model L-H, made b\ General Electric Companv 
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IKSTRUWIKT 

SUPERIOR 

SATISFACTORT 

UNSATISFACTORY 

SAM tflfht 

i Vision Tester 

Superior E-9 

Satisfactory* 5-6-? 

Unsatisfactory 0-4 

Caucasian 18 44% 
Japanese 4 61% 

Caucasian 75 94% 
Japanese 66 61% 

Caucasian: 5 53% 
Japanese 28 57% 


a 


I 





Heeht-Shlaer 

Adaptoneter 

Light Threshold 
(log units) 

Superior* 1 5-2 9 

Satis r actory: 3 0-3 9 

Unsatisfactory 404 

above 

Caucasian: 9? 70% 
Japanese 76 04% 

Cauc 

Japa. 

aslan 1 84% 
nese 23 50% 

Caucasian 0 46% 
Japanese 0 AbS 


P 


J 




Heeht-Shlaer 

Adaptoneter 

Fora Th re -hold 

Superior 2 5-) 9 

Satisfactory 4 0-4 9 

Unsatisfactory 5 0 and 
above 

Caucasian 91 71% 
Japanese 62 21% 

Caucasian 5 99% 
Japanese: 29 49% 

Caucasian 2 30% 
Japanese 8 29% 


1 


J 



T7771 

Disc Spotting Test 
(Harnan) 

Superior Disks seen 
at distances of 9* to 

10* 

Satisfactory: 8' to 7* 

Unsatisfactory 6* or 
less 

Caucasian 62 67% 
Japanese 27 64% 

Caucasian 20 74% 
Japanese: 33 18% 

Caucasian: 16 59% 
Japanese: 39 17% 








1 


Ferree-Rand Projectos 
Chart (equipped with 
neutral filter) 

Superior Shutter 

Fully closed 

Satisfactory: Shutter 
open to 0 25 ®ark 

Unsatisfactory Shut- 
ter open to 0 33 0 5 
and 0 75 narus 

Caucasian: 73 73% 
Japanese 18 89% 

Caucasian: 18 43% 
Japanese: 72 35% 

Caucasian 7 83% 
Japanese: 8 76% 


1 


p 

1 


— T77A 

Luckiesh-Moss Low Con- 
|rast Test Chart 

Caucasian 38 25% 
Japanese 14 28% 

Caucasian 33 72% 
Japanese 3 22% 

Caucasian 29 05% 
Japanese 82 46% 

Superior: at 30 read 
lines 17 to 20 

Satisfactory at 30 
read lines 14 to 17 

Unsatisfactory: at 9* 
or less read line 20 


m 


2ZZ8 . 

— 

i 



Graphic representation of the comparative night vision abilities of 217 Caucasian 
and 217 Japanese subjects 
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at the time these investigations were in progress was not sufficiently sensitive 
to register the amount of light reflected from the charts Similarly, no readings 
were taken of the intensities of the light sources themselves, as the most sensi- 


Table l—Compauson of 217 Caucasian and 217 Japanese Subjects Regarding 
the Incidence of Myopia, Blue and Yellow Blindness and 
Photopic and Scotopic Vision 


Japanese Subjects Caucasian Subjects 

Tested Tested 


t 

Number 

Percentage 

t 

Number 

Percentage 

217 

100 

217 

100 


Glasses worn 

84 

38 71 

49 

22 68 

Myopia or myopic astigmatism 

61 

2811 

11 

607 

Blue and yellow perception 
(Ishihara plates) 

Normal 

213 

9816 

209 

96 31 

Absent 

4 

1 84 

8 

3 69 

Central, photopic vision taken with 
glasses, if such were worn (Snel 

Ion’s rating) 

Right 20/20 to 20/40 

211 

97 23 

209 

96 31 

Right less than 20/40 

6 

2 79 

8 

3 69 

Left 20/20 to 20/40 

214 

98 62 

211 

97 23 

Left less than 20/40 

3 

1 38 

6 

277 

SAM Night Vision Tester 

Lightest filter 0 to 4 

62 

28 57 

12 

5 53 

5 

58 

26 73 

31 

14 29 

6 

60 

27 64 

61 

2811 

7 

27 

12 44 

73 

33 64 

8 

9 

4 15 

32 

14 75 

Darkest Alter 9 

1 

0 46 

8 

369 

Hecht-Shlaer adaptometer 

Light threshold (log units) 

1 6 to 2 9 

165 

76 04 

212 

97 70 

3 0 to 3 9 

51 

23 50 

4 

184 

40 and above 

1 

0 46 

1 

0 46 

Porm threshold (log units) 

2 5 to 3 9 

135 

62 21 

199 

9171 

4 0 to 4 9 

64 

29 49 

13 

5 99 

60 and above 

18 

8 29 

5 

2 30 

Harman Disk Spotting Test 

At distances of 10 ' to 9' 

60 

27 64 

136 

62 67 

8 ' to 7' 

72 

33 18 

45 

20 74 

6 ' to 5' 

75 

34 50 

24 

11 06 

i' or less 

10 

461 

12 

5 53 

Perrec Rand Projectocbart equipped 
with neutral filter 

With shutter fully closed 

41 

18 89 

160 

73 73 

With shutter open to 0 25 mark 

167 

72 35 

40 

18 43 

With shutter open to 0 33 mark 

12 

5 53 

14 


With shutter open to 0 5 mark 

7 

3 23 

3 

1 as 

witn Emitter open to 0 75 mark 

Luclnesh Moss low Contrast Test Chart 

At 10' read lines 20 and 19 

17 

7 83 

35 

1 (5 1 3 

At Kg read lines IS and 17 

14 

6 45 

48 

9-2 

At 10' read lines 10 and 15 

3 

138 

31 

14 9 $ 

At 10 * read lines 14 or less 

4 

1 84 

40 

18 43 

At 9' read lines 20 

v 37 

17 05 

10 

8 76 

At 8 ' read lines 20 

46 

21 20 

18 

8 30 

At 7' read lines 20 

38 

17 51 

8 

3 69 

At 6 ' rend lines 20 

29 

13 36 

9 

4 15 
415 

At 6 ' read lines 20 

29 

13 36 

9 


tne available light meter, 7 even at a distance of 1 foot (30 cm ) from the light 
source, failed to produce any perceptible excursion of the indicator needles 
Slight, hour to hour or day to day variations in the current supplying the light 

7 Model 164, manufactured by Weston Electrical Instrument Corporation 
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sources in these tests were also left with no accounting However, the real point 
at issue was a comparative study of racial differences in scotopic visibility under 
identical conditions of low intensity illumination, for this reason, even though 
a knowledge of the exact brightness measurements at which the tests were carried 
out would have been desirable, it was not considered essential 


HEREDITARY FACTORS 

The theory of racial differences in sensory acuity has been prom- 
ulgated m the literature from time to time When such differences m 
ocular function are found, their scientific interpretation must take into 
account variations m the configuration of the human eye and its adnexa, 
differences m the dietary customs and habits of daily life and pathologic 
conditions affecting the eyes themselves 

In 1905 Wolffhn 8 reported that dark-haired persons had faster 
adaptation and lower thresholds than blondes In 1933 Helson and 
Guilford 9 stated that Negroes attained much lower thresholds than 
white persons These observations were contradicted by Matthey, 10 
who found no differences in the dark adaptation curves between sub- 
jects with light eyes and those with heavily pigmented eyes 


MORPHOLOGIC FACTORS 


The average dimensions of the bony orbits of Caucasian and of 
Japanese subjects are cited from Martin 11 and Adachi, 12 as follows 

Orbital Height Measured vertically across tbe orbital hiatus, from the lower to the upper 
margin, at right angles to the breadth of the axis 

Japanese Caucasian 

33 34 


Orbital Breadth 
margin (mm ) 


Measured transversely across the orbital audltus, from medial to lateral 

Japanese Caucasian 

38 SB 


Orbital Depth Measured anteroposterlorly from the rim to the apex of the superior, 


inferior, medial and lateral walls (mm ) 


Japanese 

Caucasian 

Medial 

417 

43 8 

Lateral 

48 S 

43 9 

Superior 

51 8 

48 6 

Inferior 

49 2 

46 4 

Inclination of the breadth of the axis of 

the orbit (inches) 



Japanese 

Caucasian 

Male 

13 8 

16 2 

Female 

119 

13 9 

Breadth of palpebral fissure (mm ) 

Japanese 

Caucasian 


2 89 

31 0 



8 Wolfflin, E Der Einfluses des Lebensalters auf den Lichtsinn bei 

Dunkeladaptiertem, Arch f Ophth 61 524, 1905 

9 Helson, H, and Guilford, J P The Relation of Visual Sensitivity to 
the Amount of Retinal Pigmentation, J Gen Psychol 9 58, 1933 

10 Matthey, G Erne Standardkurve der Dunkeladaptation fur klimsclie 

Untersuchungen, Arch f Ophth 61 524, 1905 

11 Martin, R Lehrbuch der Anthropologie, Jena, Gustav Fischer, 1928, 

vols 1 and 2 

12 Adachi, B Die Orbita und die Hauptmasse des Schadels der Japaner, 
Ztschr f Morphol u Anthropol 7 379, 1904 
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MYOPIA 

Errors of refraction were noted m 84 subjects of the Japanese 
group and in 49 subjects of the Caucasian group Of the 84 Japanese 
subjects who wore glasses, 61 had myopia or myopic astigmatism Of 
the 49 Caucasian subjects wearing glasses, only 11 with myopia or 
myopic astigmatism were found No refractions or examinations of the 
fundus were made on any of the students during the course of these 
investigations Hence, an appraisal of their refractive status was 
based entirely on neutralization of the glasses which they were wearing 

The foregoing observations indicate a greater frequency of myopia 
among Oriental than among Caucasian subjects. This observation is 
supported by Rasmussen, 18 who reported an incidence of 53 per cent 
of myopia among Chinese students attending various mission schools 
throughout China Whether a congenital predisposition toward the 
development of myopia actually exists among Orientals or whether 
the condition represents the end results of debility of nursing 
mothers, vitamin deficiency in infant foods or the excessive use of the 
eyes for near work under poor lighting conditions is not known Jack- 
son 14 pointed out that myopia often occurs m eyes that have been 
damaged from childhood by corneal inflammation or trauma, even though 
only one eye may have been affected Thus, trachoma, with its 
sequelae, may well be a contributory cause in the development of myopia 
among those Oriental subjects who have been afflicted with the disease 
m their youth According to Walker 15 and Law, 10 calcium and para- 
thyroid deficiencies also play a part m the causation of myopia Gen- 
erally speaking, myopia predominates in dohcocephalic persons and is 
found m persons with a slender type of body build , these characteristics 
are more common m the Japanese than m the Caucasian race 

Rutherford 17 stated that myopia in a given patient is the end result 
of a number of conditions working together and that the etiologic factors 
are not the same m all cases 

13 Rasmussen, O D Incidence of Myopia in China Data and Theses 
from Periodical Investigations Covering Thirty Years’ Residence and Association 
with Refracting and Hospital Centers m a Score of the Larger Cities, Brit J 
Ophth 20-350, 1936 

14 Jackson, E Control of Myopia, Am J Ophth 14*719, 1931 

15 Walker, J P S Progressive Myopia A Suggestion Explaining Its 
Causation and Treatment, Brit J Ophth 16 483, 1932 

16 Law, F W Calcium and Parathyroid Therapy m Progressive Myopia 
Tr Ophth Soc U Kingdom 54 281, 1934 

17 Rutherford, C W Myopia Etiology and Treatment, Graduate Lecture 
delivered before the American Academy of Ophthalmology and Otolaryngology, 
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Irrespective of the causes of myopia, it is generally agreed that 
thresholds for the recognition of objects at faint brightnesses are higher 
for myopic than for emmetropic and hyperopic eyes It has been pos- 
tulated that stretching of the inner layers of the retina of the near- 
sighted eyeball is responsible for a deficiency in the normal functioning 
of the retinal rods 

TRACHOMA 

The subjects investigated in this study were not examined with the 
slit lamp However, routine examination with the slit lamp of thou- 
sands of patients in Hawaii over a period of many years revealed a 
surprisingly large incidence of incipient pannus formation among 
persons of Oriental ancestry The blood vessels, which invaded the 
corneas in these patients, often extended as much as 2 mm or more 
into the corneal stroma at the upper limbus With a few exceptions, 
the condition was not associated with other clinical evidences of 
trachoma Pannus formation was noted with such frequency among the 
Japanese residents of Hawaii that it was felt that the disease, m an 
attenuated form, is endemic among them The early appearance of 
pannus in the course of trachoma has previously been emphasized by 
Wilson, 18 von Horvath 10 and others MacCallan, 20 in 1938, reported 
an incidence of trachoma of 12 per cent among more than 1,000,000 
recruits in Japan He stated, however, that the disease was chiefly of 
a light type From the files of the Bureau of Communicable Diseases 
of the Territory of Hawaii for an eight year period, extending from 
1937 to 1944, Enright 21 found 331 cases of active trachoma Of these, 
183 (54 7 per cent) occurred among the Japanese and only 14 (4 2 
per cent) among Caucasian subjects In 1940 Hamman and 1 22 
reported that trachoma ranked third among the causes of blindness in 
Hawaii and that the disease took its heaviest toll from members of the 
Oriental population 

The relationship between deficiencies of scotopic function and the 
aftermaths of a previous attack of trachoma is largely a matter of 
conjecture However, it does not seem too far fetched to assume that 
eyes which at one time have been the seat of an inflammation which 

18 Wilson, R P A Short Slit-Lamp Study on the Corneal Vessels in 
Egyptian Trachoma, Folia ophth orient 1 52, 1932 

19 von Horvath, B Hornhaut bei Trachom, Klin Monatsbl f Augenh. 
72 242, 1924 

20 MacCallan, A F The World-Wide Distribution of Trachoma, Brit J 
Ophth 22 513, 1938 

21 Enright, J Personal communication to the author 

22 Holmes, W J, and Hamman, G C Causes of Blindness in Hawaii, 
Arch Ophth 25 643 (April) 1941 
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resulted in corneal vascularization may, as a consequence, have suffered 
some disturbance m their metabolism, bringing about a decrease in their 
functional integrity. 

NUTRITIONAL FACTORS 

The importance of the nutritional state of the subject m relation to 
his ability to see m the dark cannot be sufficiently emphasized. In the 
present study it was both impractical and unfeasible to inquire into the 
dietary habits of each subject and to calculate his daily calory and 
vitamin intake Fortunately, thorough and painstaking comparative 
studies, covering many years of observation of the dietary values of the 
various racial groups living m Hawaii, have been made by Miller 23 
and her associates Their researches indicate that with slight modifica- 
tions the Japanese, along with most of the other racial groups, retained 
their own particular food habits m successive generations In a study 
of the dietary and value of living of 44 Japanese families (252 persons) 24 

Table 2 — Percentage Distribution of the Total Calories in the Diet Among 
the Various Food Groups (Potgieter) 


Meat, Pish, 

Vegetables Milk, Milk Pats 



Cereals 

and Droits 

Products 

and Eggs 

Sweets 

Japanese in Hawaii 

59 

13 

4 

11 

14 

Japanese m Japan 

74 

69 

04 

12 

7 

Stiebeling's * allowances for moderately 
active male 20-60 years of age 

24 

18 

19 

12 

27 


* Stiebelmg, H K, and Ward, M M Diets at Pour Levels of Nutritive Content and Cost, 
Circular 296, United States Department of Agriculture, 1933, p 53 


in Hawaii, Miller 25 called attention to deficiencies m the intakes of 
calcium and vitamins A and B in the diet Potgieter, 26 from a similar 
study, calculated the nutritive elements of an average Japanese diet 
m Hawaii Her figures are cited m tables 2 and 3 side by side with 
statistics showing the average components of an American diet and 
a Japanese diet consumed m Japan 

Inspection of the data given m table 3 shows a relatively low calcium 
and a relatively high phosphorus intake among the Japanese m Hawaii, 
producing a ratio of 1 part of calcium to 3 or 4 parts of phosphorus 

23 Miller, C D , and Masunaga, E A Study of the Diet of Japanese 
Sampan Fishermen While at Sea, Proc Hawaiian Acad Sc , Special Publication 
no 30 of the Bernice P Bishop Museum, 1935-1936, p 8 

24 It is realized that the number of families studied in this group is small 
However, it is felt, from similar studies, that the data are sufficiently reliable 
and representative to warrant analysis and discussion 

25 Miller, CD A Study of the Dietary and Value of Living of Forty-Four 
Tapanese Families m Hawaii, Umv Hawaii Bull 18 2 (Dec ) 1938 

26 Potgieter, M Diet and Health in Rural Haw an, unpublished report 
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It is believed that tins ratio is inadequate for the normal maintenance 
of body metabolism This belief is substantiated by the high clinical 
incidence of dental caries and rickets among the Japanese school children 
living in Hawaii Sherman’s 27 standards, which have been adopted 
by the Bureau of Home Economics, give a ratio of 1 part of calcium to 
less than 2 parts of phosphorus per adult male unit per day 

In a recent report, Knapp 28 emphasized the importance of a normal 
relationship of calcium and phosphorus in the diet with regard to night 
blindness Of 93 patients with various degrees of myopia, he found 
64 who complained of poor vision under conditions of reduced illumi- 
nation Forty-eight of the 64 patients noticed a distinct improvement 
with respect to their night blindness after several weeks of intensive 
therapy with vitamin D and calcium Thus it would appear that the 
abnormal ratio of calcium and phosphorus in the Japanese diet might 
in some way alter the biochemical processes that regulate function of 
the rods and result in reduced scotopic visual efficiency 


Table 3 — Average Daily Dietary Essentials for an Adult Male (Potgictcr) 



Calories 

Pro 

tcln 

Gm 

Oal 

cium 

Gm 

Phos 

phorus 

Gm 

Iron 

Gm 

r 

A 

I U 

Vitnmins 

B 

I U 

C 

I u 

Japanese in Hawaii 

3,210 

82 

0 37 

135 

19 

3,960 

270 

2,310 

Stiebeling’s* allowances 

3,000 

07 

DCS 

135 

15 

G,000 

500 

1,500 


* Stiebcling, H K , and Ward, M M CIrculnr 29G, United States Department of Agriculture, 
1933, p 5S 


Further examination of table 3 reveals inadequate quantities of 
vitamins A and B m the average Japanese diet The deficiency of 
vitamin A is partly accounted for by their low consumption of dairy 
products and green and yellow vegetables In the absence of these 
sources, the mam supply of vitamin A in the Japanese diet is derived 
from seaweeds and, to a lesser extent, from fish oils Iseki 20 analzyed 
twelve commercial samples of edible Japanese seaweed and found that 
vitamin A was present in considerable quantities in all of them, while 
thiamine (vitamin Bj) and riboflavin were detected in lesser amounts 

27 Sherman, H C Chemistry of Food and Nutrition, ed 5, New York, 
The Macmillan Company, 1937, p 532 

28 Knapp, A A Night Blindness, Improvement with Vitamin D, Including 
Experimental Production of Retinitis Pigmentosa and Its Treatment m Humans 
with Vitamin D, U S Nav M Bull 41 373, 1943 

29 Iseki, K An Investigation of Twelve Commercial Samples of Kobu- 
Edible Japanese Seaweed for Iodine Content and Vitamins, Thesis, University 
of Hawaii, 1942 
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Jamieson, Drummond and Coward 30 stated that certain marine diatoms 
grown m sterilized sea water to which nutrient solutions were added 
were capable of synthesizing large quantities of vitamin A They con- 
cluded that the available supply of vitamin A in fish liver oils originated 
from various forms of marine algae It must, however, be kept m mind 
that seaweeds as well as fish liver oils, are considered more or less a 
delicacy m Japan, 31 and often their high cost and the problems of 
transportation to inland communities preclude their extensive use 

In commenting on the importance of daily products as sources of 
supply for vitamin A in the diet, the Lancet 32 recently reviewed studies 
made by Nylund, m Finland Nylund examined a group of students in 
1938 and another m 1940 Between these two dates dairy products had 
been rationed Of the 1938 group, 79 per cent showed normal dark 
adaptation curves, 9 per cent were night blind and 12 per cent had 
borderline vision Of the 1940 group, only 48 per cent had normal 
dark adaptation, 29 per cent were night blind and 23 per cent had 
borderline vision 

Vitamin B deficiencies among the Japanese group were primarily 
ascribed to the widespread use of highly milled cereal products, such as 
white rice, eggless noodles and white bread Kondo 33 attributed the 
great frequency with which gastrointestinal disorders are met in Japan 
to the low intake of vitamin B by the mass of the people Sugimoto, 34 
m a recent report, urged the adoption of partly, instead of highly, milled 
rice as a means of improving the health of the people of Japan 

Laboratory evidence of the relative inadequacies of an average 
Japanese diet, as compared with an average American diet comes from 
an as yet unpublished experiment of Miller 35 She found that rats 
weaned on a typical Japanese diet had fewer offspring, a shorter life 
span, higher mortality, slower growth and greater reduction in weight 
than a control group fed a typical American diet 

Space here does not permit a review of the special role played by 
vitamins A and B m the physiology of night vision Suffice it to state 


30 Jamieson, H L , Drummond, J C, and Coward, K H Synthesis of 
Vitamin A b} a Marine Diatom Growing in Pure Culture, Biochem J 16 482 
1922 


31 Kofume, K Nutritional Condition of Farmers in Japan, Ryoshoku 
Kenkyu, 1937, no 129, p 19 Hara, T School Lunches and Nutritional Menus, 
205-207, 1936 Morimoto, K The Efficiency Standard of Living m Japan, 
Japanese Council of the Institute of Pacific Relations, 1931 

32 Night Blindness, editorial, Lancet 2 807, 1941 

33 Kondo, K The Health and Foods of the People, Ryoshoku Kenkvu 
1936, no 142, p 2 

^^ugimoto, K Food Problems of the Crisis, Ryoshoku Kenkyu, 1938 

35 Miller, C D Personal communication to the author 
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that Wald 36 demonstrated that vitamin A enters into the constitution 
of visual purple Hecht 37 showed that both the cone and the lod 
thresholds were raised by deprivation of vitamin A , rod vision, however, 
was affected more than cone vision Heiman 18 called attention to the 
presence of large amounts of riboflavin in the retina He found that a 
reduction of riboflavin m the diet produced dimness in vision, especially 
under conditions of reduced illumination He expressed the belief that 
riboflavin and carotene have similar characteristics and may be engaged 
in analogous functional processes 

PSYCHOLOGIC FACTORS 

In addition to the physiologic mechanisms involved, the ultimate 
appraisal of a subject’s visual measurements must take into account his 
motivational patterns This is particularly true m night vision testing, 
in which, as stated in a previous paper, 3!l the results of successive 
examinations are often inconsistent and may be influenced by scores 
of extrinsic and intrinsic factors affecting the individual or Ins environs 

To illustrate During the course of these examinations, an 18 year 
old Japanese youth fainted, without any obvious cause When revived, 
he admitted that he had always been afraid of the dark and felt ill at 
ease when confined to dim, unillummated quarters As a further 
illustration, a few typical comments, quoted verbatim from the high 
school paper 40 of one of the schools where the testing was done, are 
appended “Boy, did I feel lost exclaimed George S “It was so 
dark, I couldn’t even see the nurse She certainly was pretty,” he added, 
winking To make up for the darkness and monotony of waiting, 
Frances S and her chums indulged in boisterous singing “The whole 
affair meant a lot to me, because I know now that my chances for getting 
accepted as an aviation cadet are that much better,” declared Bill T 
Said Georgia S “It would have been more fun if there had been some 

boys with us ” Said Ruth C “I sat there and squirmed during the 

thirty minutes our eyes were becoming accustomed to the darkness 
Horrible things, like murders and mysterious disappearances, kept 
running through my mind ” 

These comments are cited only to show how a subject’s responses 
may vary, depending on Ins attention, enthusiasm, fears and worries, 
at the time of the examination 

36 Wald, G Carotenoids of the Visual Cycle, J Gen Physiol 19 351, 1935 

37 Hecht, S Rods, Cones and the Chemical Basis of Vision, Physiol Rev 
17 239 1937 

38 Heiman, M Riboflavin, Arch Ophth 28 493 (Sept ) 1942 

39 Holmes, W J Night Vision, Arch Ophth 30 267 (Aug) 1943 

40 Blindness Test Pretty Nurse Attracts Students, The Rough Rider (Roose- 
velt) High School, Honolulu, T H ) 14 29, 1944 
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SUMMARY AND CONCLUSIONS 

Two hundred and seventeen teen-aged high school students of 
Japanese ancestry and an equal number of students of Caucasian ances- 
try were subjected to identical tests of their day vision, night vision and 
yellow and blue perception 

The day vision of the t\\ o groups tested on the Snellen chart showed 
no perceptible differences It is noteworthy in this regard that less than 

4 per cent of the subjects in each group had visual acuity of less than 
20/40 which was not corrected with lenses 

Glasses were worn by 38 7 per cent of the Japanese and by 22 58 
per cent of the Caucasian group Myopia or myopic astigmatism 
predominated m the Japanese group, being found m 28 11 per cent of 
the total number while it was noted in only 5 07 per cent of the total 
Caucasian group 

Blue and yellow perception was essentially normal m each group 
Only 1 84 per cent of the Japanese and 3 69 per cent of the Caucasian 
group failed on the test for this function 

The Japanese group as a whole did more poorly on every one of 
the tests for night vision than did the Caucasian group 

With the SAM Night Vision Tester, 28 57 per cent of the Jap- 
anese group frankly failed, 26 75 per cent barely passed and less than 

5 per cent had superior ratings Of the Caucasian group, in the same 
test, only 5 53 per cent failed, 14 29 per cent barely passed and 18 per 
cent had superior ratings 

With the Hecht-Shlaer adaptometer, 24 per cent of the Japanese 
group required 3 0 or more log units of illumination for their light 
thresholds and only 2 3 per cent of the Caucasian group fell into this 
category On the same instrument measuring form threshold visibility, 
38 per cent of the Japanese group required 40 or more log units of 
illumination , among the Caucasian group only 8 3 per cent needed 
similar intensities m this test 

The discrepancies found between the two races were especially con- 
spicuous in the Harman, Ferree-Rand and Luckiesh-Moss tests It is 
worthy of note that all three of these tests call for a more or less 
accuiate differentiation of the test objects, requiring some degree of 
cone vision It is theoretically possible that in these tests the retinal 
areas which were under investigation corresponded with, or were sit- 
uated close to those which normally function at twilight, dusk and 
dawn and contain both rods and cones The Japanese as a group 
hesitated, asked for more light or walked closer to the test charts before 
they would risk an answer 

No relation was noted between high acuities or photopic and scotopic 
vision Subjects with excellent distant vision at high intensities of 



154 


ARCHIVES Or OPH TH ALMOLOGY 


illumination often failed on all the tests conducted at low levels of 
illumination The leverse, however, did not hold true Subjects with 
poor distant vision, especially those with myopic eriors of refraction, 
even though they wore correcting lenses, in most instances were below 
par in their night visual efficiency 

No direct relationship was found between yellow and blue blindness 
and night blindness The lack of any correlation between these two 
functions is contrary to the observation of Riddell , 41 who reported that 
night-blind subjects were often unable to name the yellow and blue plates 
m Schilling’s color book 

The working hypothesis adopted to account foi the differences ,n 
scotopic visual ability between the two groups was based on the follow- 
ing considerations (a) hereditary factors, embryologic ( ? ) and mor- 
phologic ( ? ) differences between the two races, ( b ) greater frequency of 
myopia among the Japanese, ( c ) greater frequency of trachoma among 
the Japanese, ( d ) inadequate dietary intakes of vitamins A and B in 
the Japanese diet, (e) inadequate amounts of calcium in the Japanese 
diet, (/) abnormal ratio of calcium and phosphoius in the Japanese 
diet The vertical reading habit of the Japanese people has also been 
suggested as an additional factor responsible for their defective night 
vision There is, however no scientific evidence to substantiate this 
theory 

An evaluation of the results of night vision testing should always be 
regarded with due consideration It should be borne m mind that some 
of the tests are conducted at the bare thresholds of visibility and that a 
subject’s responses may be influenced by his intelligence, by learning 
and by a host of other variables 

45 Young Building 

41 Riddell, W J B Two Clinical Tests for Night Blindness, Tr Ophth 
Soc U Kingdom 60 181, 1940 



DEPTH PERCEPTION AND FLYING ABILITY 


SQUADRON LEADER LEO S S KIRSCHBERG 
MEDICAL BRANCH, ROYAL CANADIAN AIR FORCE 

T HE TERMS “ocular muscle balance” and “depth perception’ 
have been much abused during the past five years They have 
become common terms, especially in the air forces of all nations, and 
have thereby presented a confused problem to many ophthalmologists 
who have been asked to examine young men desirous of becoming air 
force pilots The terms “ocular muscle balance” and “depth perception” 
have been used synonymously by persons not fully informed, and the 
significance of the state of the ocular muscle balance in relation to 
depth perception and to flying ability has been a source of worry to 
medical officers of the air forces The Royal Canadian Air Force 
during the past few years has tried to solve this problem, this paper 
presents a summary of some of the results of various studies which 
it has carried out 

The study was made at a medical selection board of the Ro>al 
Canadian Air Force to determine (a.) the value of a modification of- 
the Verhoeff instrument for measuring acuity of stereopsis, ( b ) the 
correlation between readings on this instrument and visual acuity, (c) the 
correlation between determinations with this instrument and tests of 
fusion and ocular muscle balance, ( d ) the significance of measurements 
of depth perception in selection of personnel to be trained as pilots and 
(e) associated observations regarding visual acuity orthophoria, fusion 
and pilot training 

I he literature both on depth perception per se and on the significance 
of depth perception m aviation is confused and beset with contradictions 
As a prelude to the present study, a review was made of what has 
been written about depth perception It is not the purpose of this 
paper to give a detailed report of this review 1 , but reference must be 
made to some of the mam points of discussion 

A discussion on this paper was published in the March 1946 issue of the 
Archives, page 316 

Report to the Subcommittee on Personnel Selection of the Associate Com- 
mittee on A-wation Medical Research, National Research Council, Canada Dec 
Is, 1944, and read in part at the annual meeting of the Canadian Ophthalmological 
Society Montreal, June 15, 1945 
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SURVEY OF LITERATURE 

Convergence — This function ranks high in the list of factois said to 
be of importance in depth perception Petei 1 placed great stress on 
this function, stating, “Both [binocular and monocular] forms of vision 
are assisted by the same factors, the great efficiency of binocular vision 
being due largely to convergence,” and, later, “The most important factor 
m the estimation of depth is that of convergence ” Despite such 

dogmatic statements as these, evidence has accumulated whereby one 
questions the significance of convergence Walls 2 stated “ 
According to Lindsay Johnson and Elliot Smith, no non-simian mam- 
mal can converge its eyes” , yet no one will deny that many four-legged 
animals apparently have excellent depth perception Walls 3 summed up 
the significance of convergence m the following manner 

For the estimation of distances m the visual field, convergence must be 
allowed and it must be allowed to “pla>” or vary back and forth until it finds 
its dead center on the object, But the perception of solidity is literally lightning 
fast [and] does not depend upon a plaj of convergence, for no time is 

allowed for that process 

Duke-Elder 4 expressed a similar thought in slightly different fashion 

To maintain that the influence either of the external or of the internal 
muscles is a predominant factor in the localization of depth is impossible, for 
objects which are illuminated for a period well within the latent period of muscular 
contraction are seen in relief Thus [it was] found that depth could be appreciated 
with practicallj instantaneous flash illumination, which was estimated by Volk- 
mann to be of the order of 0,000,001 second and the reaction time of 

muscle is much slower than this 0 162 to 0 170 second It would thus 

appear that, in the appreciation of depth, the external musculature bj its control 
of the ocular movements has little influence, and that the movements of accommo- 
dation and convergence play only a small part and form an extremelj unreliable 
guide 

Despite this dogmatic statement by so eminent an authority, at 
the outbreak of the present war practically every air force in the world 
did maintain just this, and the results of tests for ocular muscle balance 
were considered as important factors in the selection of candidates for 
pilot training 

1 Peter, L C Extra-Ocular Muscles, Philadelphia, Lea & Febiger, 1941, 
pp 78-79 

2 Walls, G L Vertebrate Eye, Bloomfield Hills, Mich, Cranbrook Press, 
1942, p 312 

3 Walls, 2 p 315 

4 Duke-Elder, W S Text-Book of Ophthalmology, London, Henry Kimp- 
ton, 1933, vol 1, p 1065 
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Accommodation — This factor no longer is considered as significant 
as it once was , indeed, many authors (Adler, 5 Duke-Elder 4 and Walls 6 ) 
have stated that accommodation is either relatively or entirely unim- 
portant 

That the presence of oithophoria or of heterophoria has, respectively, 
a good or a bad effect on depth perception has been contended for a 
long time This theory also is losing supporters as the evidence against 
it grows Duke-Elder 7 stated 

the theory advanced by many of the elder thinkers that stereoscopic vision 
was based on muscular movements, cannot be upheld it depends on the 

stimulation of disparate retinal points 

The work of Elliot 8 is extremely significant 

The presence of orthophoria or of heterophoria did not affect the stereo- 
scopic vision as measured by the Rotating Depth Perception apparatus on 222 
airmen and the Rotating Stereogram on 146 airmen 

In considering depth perception and flying ability, a fundamental 
concept on which the standards of ocular muscle balance of the Royal 
Air Force and the Royal Canadian Air Force have been based is that 
the presence of heterophoria exercises a detrimental effect on depth 
perception Parsons, 9 m quoting the Air Force standards, stated 

It has now been proved beyond argument that lack of true ocular muscle 
balance is the most common cause of error in judgment in bringing an aircraft 
to the landing ground It has been shown that Exophorics tend to flat- 

ten out their aircraft too early, having judged the ground to be nearer than it 
actually is, conversely, Esophorics are inclined to fly into the ground 

Elliot 10 was not able to confirm this, for in a study of 175 ceased 
training student pilots with landing difficulty, whether the error was 
m leveling off too high or in flying into the ground was not related 
to the type of heterophoria (i e , to either the exophoric or the esophoric 
tendency) Regarding the vergence of visual axes, Duke-Elder 4 
commented 

If prisms, base in, are placed m front of each eye, objects do not seem 
much farther awa\ even although the visual axes diverge, nor with prisms base 
out do the\ appear very much nearer 

5 Adler, F H Clinical Plnsiology of the E\e, New York, The Macmillan 
Company, 1933, p 236 

6 Walls, 2 p 313 

7 Duke-Elder, 4 p 1079 

8 Elliot, A J Report to the Director of Medical Services, R C A F Nov 
2, 1942, p 22 

9 Parsons, J J Diseases of the E\e, London, J & A Churchill, 1938 p 674 

10 Elliots p 21 
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The difference between an examining room and man’s usual 
environment has been noted by Adler, 3 1 who remarked 

a person with one eye has very much less depth perception than an indi- 
vidual with normal binocular vision, at least when tested under such strict con- 
ditions [an ophthalmic examination room] It is equally true that under natural 
conditions the one-ejed individual can judge depth of objects and speed of move- 
ment surprisingly well 

Ballantyne 12 also noted 

It seems impossible to conceive of clinical or laboratory tests which could estimate 
the capacity of the pilot to meet such conditions as landing speed of the aircraft, 
nature of the landing ground, etc 

Apparently, no official cognizance has been taken of the newei 
opinions, foi the Consultant Oculist to the Royal Air Force, Air 
Commodore Livingston, 13 in a recent discussion of visual problems 
in aerial warfare, did not show any great deviation from the Air Force 
views of the past 

It is the aim of the present study to show that a reliable measute 
of depth perception has been obtained and to correlate this method 
of measurement with other ocular examinations, ultimately correlating 
all the ocular tests with the ability of aircrew trainees to learn to fly 

METHODS 

Much of the following data was obtained from the examination of 
707 aircrew trainees forming eight consecutive courses at an initial 
training school of the Royal Canadian Air Force Aircrew chosen 
for trades other than pilot or dropped from training for nonflying 
reasons were eliminated from the flying ability con elation study, the 
remainder were followed through both elementary and advanced flying 
training until they either won their wings or were dropped from 
training for flying reasons Progress leports were received from the 
nine primary and eighteen advanced flying training schools training 
the student pilots in this project, of the original 707 trainees only 471 
actually received full pilot training and eithei received their wings oi 
were dropped from training because of poor flying ability The 236 
airmen eliminated fiom the final study did not receive pilot training 
because of selection for aircrew trades other than pilot, sickness or 
injury necessitating hospitalization and loss of time beyond the duration 
of this study, an sickness failure in ground instruction or death 

11 Adler, 5 p 235 

12 Ballantyne, A J Glasgow M J 133 73, 1940 

13 Livingston, P C Lancet 2 67, 1944 
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An original instrument for measuring acuity of stereopsis was 
described in 1942 by Verhoeff 11 A model was constructed according 
to the prescribed measurements , it was found to have two drawbacks 
First, it was too small, and, second, if held m the hand as directed, 
it was too unsteady Accordingly, a modification of the original instru- 
ment was constructed of wood, three times the size of the original , the 
mam differences between the Verhoeff and the RCAF instrument 
are (a) The new unit is three times the size of the original, and the 
working distance is 3 meters, ( b ) the new unit is of solid wood con- 
struction and rests on a table, giving it more steadiness than a card- 
board unit held m the examiner’s hand, (c) Verhoeff s instrument was 
advanced toward the subject until, eight successive correct answers 
were obtained, and the score recorded depended on this distance, whereas 
the procedure m the present study stipulated that both the instrument 
and the subject remain stationary, thus eliminating such factors as 
motion parallax The depth perception score was recorded as the 
number of correct answers out of a possible eight, inasmuch as eight 
different test panels were shown to the subject 

The other oculai measurements familiar to ophthalmologists were 
made Visual acuit) was tested with the American Optical Company’s 
Project-O-Chart , the heterophorias were measured with the Maddox 
rod at 6 meters, and fusion was examined in two ways (a) The 
desire for, or tendency to, fusion was tested with the Harman 
Diaphragm, and ( b ) the amplitude, or range of fusion, i e , abduction 
plus adduction, was determined with the Worth Amblyoscope The 
method of use of the various test instruments and the normalcy or 
otherwise of the results aie recorded m the RCAF Service publica- 
tions 15 

In appraisal of the depth perception instrument, 10 subjects were 
examined repeatedly to demonstrate the test-retest reliability of the 
measure Similarly, a small group was tested repeatedly, both binocular 
and monocular tests being made, to demonstrate the difference between 
binocular and monocular impressions, 248 binocular and 496 monocular 
determinations were made for this purpose 

Through the excellent cooperation of the medical officers at the 
flying training schools, liaison was established with these units, and, 
although the student pilots were posted to all parts of Canada, 
documental y evidence was obtained in the case of each trainee and 
details of lus ultimate disposal were thus collected Of the 504 airmen 

14 Verhoeff, F H Simple Quantitative Test for Acuitv and Reliability 
of Binocular Stereopsis, Arch Ophth 28 1000 (Dec ) 1942 

15 Medical Examination and Selection of Aircrew Personnel, Canadian Air 
Publication 195, 1942, \ol 9, pt 2 
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tested with the depth perception instrument, data for 201 are not included 
m the flying ability correlation study, for reasons already stated , 
conclusions will, accordingly, be based on the data for 303 airmen 
A larger group of airmen was obtained for the other ocular studies, 
e g , determinations of visual acuity, heterophoria and fusion , reports 
concerning these tests will be made on 471 airmen 

RESULTS 

DEPTH PERCEPTION 

The Instnimcnt — In reviewing the hteiature on stereopsis, it was 
noticed that in many cases m which depth perception instruments 
were used no figures were offered tb show whether or not the instrument 
gave repeatable results, it was felt that retest reliability is an essential 

Table 1 — Tcst-Rctcst Rehabilttv of the Depth Perception Instrument for Ten 
Subjects Tested Te)i Times Each 



Case 



Scores on 10 Examinations 



Average 

Average 
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3 
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3 
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4 
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3 

4 

4 
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2 

3 

4 

4 

3 

3 

4 

4 

4 

3 

34 
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Average of 10 subject 

s 
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±0 G1 
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feature of any instrument used m studying depth perception With 
this in mind, a reliability test for repeatability was made on 10 subjects 
to see how much the depth perception scores for each varied from 
time to time, each subject was tested ten times, at intervals spread 
over a period of seven weeks The results are set forth in table 1, and 
an analysis of the data shows that the average score was 4 66 (out of 
a possible 8), the average deviation of a subject’s scores from his 
own mean score ±0 61 and the average standard deviation ±0 71 
Another way of expressing these results is to say that when a subject 
completes one test (i e, a series of eight judgments) there are 68 
chances in a hundred that the score obtained is within 0 71 point of 
the real score, such as would be determined by the average of an 
infinite number of tests , it also indicates that there is only 1 chance m 
a hundred that the results may be off by as much as 2 13 points 
This study demonstrated that the instrument gave repeatable results 
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and that a subject’s depth perception could be assessed on the basis of a 
single test It was decided arbitrarily to divide all airmen m the major 
study into three groups according to their depth perception score 
The men scoring 8, 7 or 6 on the instrument were said to have good 
depth perception, men scoring 5, 4 or 3 “average” depth perception 
and those scoring 2, 1 or 0 “poor” depth perception The test-retest 
study showed this to be a safe method, and m this manner the 
instrument could be called a reliable measure 

It having been shown that the instrument was a reliable measure, 
the next step was to show that it normally measured binocular depth 
perception and that the binocular performance was superior to the 
monocular performance A group of subjects was tested repeatedly, 
both bmocularly and with each eye separately, 248 binocular and 496 


Table 2 — Comparison of Readings on Depth Peiception Instrument in 248 Bin- 
ocular Examinations and 496 Monocular Examinations 



Frequency 



Score 

Binocular 

Determinations 

Monocular 

Determinations 

S 

5 

0 

7 

19 

2 

c 

43 

1 

5 

59 

S 

4 

. 74 

100 

3 

33 

159 

2 

12 

154 

i 

2 

62 

0 

1 

10 

Average score 

4 61 

2 63 


monocular detemnnations were thus obtained Table 2 illustrates 
the superiority of binocular performance (average score, 461) over 
monoculai performance (average score, 2 63) To show that there 
were no reliable monocular clues presented to the subject, a theoretic 
pure chance’ curve was plotted This curve was based on guess 
alone, illustrating this mathematical possibility and representing no 
depth perception, it is represented m the chart by the continuous line 
In the same figure, the broken line represents the curve descubed by 
the actual scores made on monocular examination, i e , the 496 monoc- 
ular determinations just referred to The two curves are so similar 
that there is only one possible conclusion , there were no depth percep- 
tion factors acting m the monocular determinations From the data 
presented in table 2 and in the chart it is reasonable to conclude that 
the depth perception instrument measures binocular depth perception 
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Depth Pci cept ion and Visual Acuity — In a group of 303 student 
pilots, a coi relation was made between depth perception scores and 
visual acuity The results recorded in table 3 show that with normal 
(20/20) vision m each eye the distribution cuive was “normal,” i e, 
there were equal numbers at each extreme, with the majority of subjects 

Table 3 — Visual Acuity and Depth Perception 


Depth Perception Score Group 


Visual Acuit} 

Good 

Uerugc 

Poor 

20/20 in each eje 

50 

142 

50 

Less than 20/20 in one eje 

10 

33 

18 

20/30 or less in both 050 = 

O 

13 

10 



SCORES 

Theoretic pure chance curve (solid line) based on guess alone compared with 
the curie for monocular determinations on the depth perception instrument (broken 
line) 

m the group with average depth perception "With visual acuity in 
one eye less than 20/20 there were twice as many m the group with 
poor depth perception as in the group with good depth perception, 
while among the subjects with visual acuity of 20/30 or less m each 
eye there were five times as many with poor depth perception scores as 
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with good depth perception scores Because of the rather small group 
with vision below 20/20 m each eye, a dogmatic conclusion cannot be 
drawn, there is none the less a strong indication that good visual 
acuity is an important factor m depth perception 

Depth Pei ceptwn and Fusion — Amplitude of fusion, measured 
with the Worth Amblyoscope, was compared with the performance on 
the depth perception instrument m a group of 504 aircrew trainees 
The airmen were divided into four groups according to their amplitude 
of fusion, and from table 4 it is seen that the average depth perception 
score was essentially the same for all four groups, thus showing that 
amplitude of fusion and depth- perception scores are independent cf 
each other , this lack of relationship is in keeping with the observations 
of Junker 10 

Harman 17 described his instrument for measuring the ocular poise, 
or a subject’s desire for fusion, almost thirty-five years ago, it is used 


Table 4 — Amplitude of Fusion and Depth Peiccption 


Degrees oi S' vision 
(Abduction + Adduction) 

Number ol 
Airmen 

Average Depth 
Perception Score 

16 and over 

66 

31 

11 to 15 

163 

38 

C to 10 

210 

37 

0 to 5 

65 

39 

Total 

504 

37 


m the Air Force routine aircrew medical examination with the following 
standards of ocular poise scale reading Zero to 3 is “normal”, 3 to (> 
is “borderline,” and above 6 is “cause for rejection ” These standards, 
as well as the details of using the instrument, differ somewhat from 1 
those originally outlined by Harman That a relationship does exist 
between the amplitude of fusion as measured with the Worth Amblyo- 
scope and the desire for fusion as measured with the Harman Diaphragm 
is shown m table 5, from which it is seen that as the amplitude of 
fusion becomes less the Harman Diaphragm readings become higher, 
i e , poorer 

The depth perception instrument scores were compared with the 
test readings with the Harman Diaphragm m a group of 303 student 
pilots, but no dogmatic conclusion could be drawn from the data, as 
summarized m table 6 Among those with ocular poise scale readings 
beyond the strict limits of normal, there were twice as many m the 
group with poor stereopsis as m the group with good stereopsis, this 

16 Junker, H Arch f Ophth 142 . 367 , 1942 

17 Harman, N B Ophthalmoscope 8 495, 1910 
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apparent relationship is not borne out, however, on examining the 
“ideal” Diaphragm test performers (an men with readings at 0), foi 
exactly equal numbers were in the group with good and the group with 
poor depth peiception scores It is felt that were there any decided 
relationship there would be a highei incidence of “ideal” Diaphragm teat 
pei formers in the gioup with good depth perception 


Table 5 — Amplitude of busion and Desire for Fusion 


Degrees of Fusion 
(Abduction + Adduction) 

(Worth Ambboscopc) 

Number o£ 
Virmen 

Desire for Fusion 
(Harman Diaphragm 
Readings) 

1C and o\ er 

GG 

1 S 

11 to 13 

163 

1 9 

0 to 10 

210 

2 2 

0 to 5 

63 

33 

Total 

304 

21 


Depth Perception and Hetei ophona — Aircrew medical examination 
m the Air Force includes testing the state of the ocular muscle balance 
with the Maddox rod, and the standards as laid down foi pilots are 
as follows Esophoria to 4J4A, exophona to 3J4A or hjperphona to 
\y 2 lS is considered within the “normal” range, esophoria of 4 J / 2 to 6A, 
exophona of Zf/i to 5 A or hyperphoria of \ x /> to 2 A is called “border- 
line,” and deviations beyond these limits are listed as “cause for rejection ” 
In the series of 303 student pilots, it was found that the 60 airmen in 

Table 6 — Depth Peiception Scorei and Hannan Diaptn agin Readings 


Ocular Poise Headings in Harman Diaphragm Test 

A 


Depth 

Perception 

Score 

Groups 


Over J 


03 

0 

Total 

r ' 

dumber Per Cent 

Number 

Per Cent Number 

Per Cent 

Number 

Per Cent 

Good 

G 

10 0 

44 

73 4 10 

16 G 

GO 

100 0 

Ai erage 

31 

12 0 

122 

69 0 32 

18 4 

175 

100 0 

Poor 

13 

191 

45 

601 10 

14 S 

63 

100 0 


the group with good depth perception scores had an a\erage deviation 
from orthophoria of 0 96 A, the 175 airmen in the group with average 
depth perception scores an average deviation of 1 24 A and the 68 trainees 
in the group with poor depth perception an average deviation of 1 16 A 
The Maddox rod test is a rather gross measure, and studies carried 
out elsewhere in the Royal Canadian Air Force by Minnes, Crawford 
and Shagass ]8 showed that the margin of error in the Maddox rod test 

18 Minnes, J F , Crawford, J S , and Shagass C ‘Report to Sub-Committee 
on Personnel Selection, Ottawa, Canada, National Research Council of Canada, 
Nov 23, 1943 
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m order to obtain 90 per cent agreement between two examiners was 2 A 
In view of the results of these authors, it is apparent that the difference 
between an average heterophoria of 0 96 A and one of 1 16 A is negligible 
It follows that there was no relationship between depth perception scores 
and heterophoria as measured with the Maddox rod in the series of 
303 student pilots Moreover, of the same group of 303 airmen, 98 were 
orthophonc , of the 98 with orthophoria, 24 had good stereoptic scores, 
56 average scores and 18 poor scores Were there any striking rela- 
tionship between orthophoria and depth perception, one w ould expect to 
find the majorit) of subjects with orthophoria m the group with good 
stereopsis and few, if any, m the group with poor stereopsis, a condition 
not found m this series 

Depth Perception and Flying Ability — Inasmuch as the ultimate 
decision in pilot training rests with the ability or inability of the trainee 
to win his wings, reports were collected on 303 airmen followed from 
preflight or initial training through flying training From table 7 it is 
seen that of the 60 airmen with good depth perception scores 35 won 


Takle 7 — Deplh Perception and Flying Performance 



Depth Perception 
Score Groups 

Obtained Wmgs 

Ceased Training 


Total 


Number Per Cent 

r 

Number 

Per Cent 

Number Per Cent 

Good 


S3 58 3 

25 

417 

60 

100 0 

Average 


98 56 0 

77 

44 0 

175 

100 0 

Poor 


42 61 8 

26 

88 2 

6S 

100 0 


their wings and 25 were dropped from training for poor flying ability, 
w r hile m the comparable group of 68 trainees with poor scores, 42 won 
their wings and 26 were dropped from training This shows a complete 
lack of relationship between depth perception scores and flying ability, 
for 58 3 per cent of the airmen with good depth perception obtained 
their wings but a slightly higher percentage (61 8) of the group with 
poor depth perception also became air force pilots Similarly, poor 
depth perception is not related to flying failure, for a higher percentage 
(41 7) of airmen with good stereopsis were dropped from training for 
poor flying ability than the percentage (38 2) of trainees with poor 
depth perception scores 

From these results, it is logical to conclude that because the incidence 
of successful pilot training and that of failure m training are so similar 
in both the group with good and the group with poor depth perception 
scores the measurement of binocular stereopsis bears no relationship to 
flying performance m a training program such as the British Common- 
wealth Air Training Plan 
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VISUAL ACUITY AND TLYING ABILITY 

It has already been shown that, even though it could not be definitely 
proved, there is a strong indication that good visual acuity is an impor- 
tant factor in depth perception Visual acuity was compared with 
flying performance m a series of 471 student pilots Data summarized 
in table 8 show that airmen with 20/20 vision in each eye had a much 
better prognosis for ability to fly than was the case of airmen with 
limited visual acuity, for the ratio of success to failure changed from 
59 2 40 8, in the group with normal vision, to 50 50, in the group w ith 
“one eye less than normal” and there was a complete reversal of ratio 
(37 2 62 8) in the group with limited vision in both eyes A limitation 
of this study is that trainees w ith really poor vision e g , in the neigh- 
borhood of 20/60, could not be studied, for at the time that this thesis 
was undertaken very few airmen with visual acuity of less than 20/40 


Table 8 — Ptsual Acuity and flying Pci formancc 


Obtained W Ines Ceased Training Total 

, * A , , * , 

Visual Acuity Number Per Cent Number Per Cent Number Per Cent 


20/20 in each eje 

221 

Cl 

o> 

152 

40 8 

373 

ioo n 

Less than 20/20 in one eye 

49 

50 0 

49 

50 0 

98 

100 0 

2 0/30 or less in both eyes 

10 

37 2 

27 

02 S 

43 

100 0 


were being trained as pilots In an attempt to give aircrew trainees 
every possible aid, the Royal Canadian Air Force issued to student 
pilots with defective vision flying goggles incorporating corrective lenses, 
as determined by cycloplegic refraction However, because of mechanical 
or engineering difficulties inherent in the goggles, as well as a strong 
prejudice among aircrew against aircrew trainees wearing corrective 
goggles, the vast majority of student pilots did not wear their correction 
Indeed, in the series under study only 2 airmen wore corrective goggles , 
1 had unaided vision of 20/30 and 20/40 and the other, of 20/60 and 
20/50, with correction they had vision of 20/20 -f- in each eye Both 
trainees successfully flew primary type aircraft but were diopped from 
training at the advanced flying training stage being unable to master 
faster service aircraft Despite the aforementioned limitations the study 
definitely shows that limited visual acuity lowers the chances of a 
trainee’s becoming an Air Force pilot 

FUSION (harman diaphragm test) and flying ability 

Whereas the results for the correlation of depth perception scores 
with Harman Diaphragm readings w'ere somewhat equivocal, there is 
no doubt as to the lack of significance of Harman Diaphragm readings 
for flying performance From table 9 it is seen that with all types of 
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Harman Diaphragm performances, i e , m any ocular poise scale read- 
ing group, the incidence of successful and of unsuccessful student pilots 
was almost the same In this series of 471 student pilots the Harman 
Diaphragm test was not of any prognostic value m estimating the ability 
or inability to learn to fly 


Table 9 — Harman Diaphragm Test and Flying Paformance 


Harman Diaphragm Test 

Ocular Poise Scale Reading 

Obtained Wings 

Ceased Training 

-A 

r " 

Number 

Per Cent 

Number 

Per Cent 

Zero (ideal) 

52 

10 3 

40 

19 9 

0 3 (normal) 

183 

07 8 

133 

6G2 

3 0 (borderline) 

32 

11 8 

23 

12 4 

0 and oi er (came lor rejection) 

3 

1 1 

3 

1 0 

Total 

270 

100 0 

201 

100 0 


OCULAR MUSCLE BALANCE AND TLYING ABILITY 

4 

It has already been shown that no striking relationship between 
oi thophoria and superior depth perception could be demonstrated , m 
comparing orthophoria with flying performance, of 270 trainees who 
%von their wings 35 9 per cent were orthophonc, and of 201 trainees who 
were dropped from training for poor flying ability 33 3 per cent were 
orthophonc , these percentages are so similar that surely the presence of 
orthophoria is of no significance whatever m actual flying performance 

Table 10 — Ocular Muscle Balance and Flying Pciioruiance 


Obtained Wings Ceased Training 

f »A ^ r J . ^ 

State ol Ocular Muscle Balance Number Per Cent Number Per Cent 


Maddox rod orthophoria 

Diaphragm test 0 

3 

1 7 

8 

03 

Maddox rod orthophoria 

Diaphragm test 0-3 

49 

280 

28 

21 S 

Mnddox rod euphoria to 4%A, exophona to 3%A or 
hjperphoria to H4A 

Diaphragm test 0 3 

99 

5C0 

70 

54 7 

Mnddox rod esophoria over 4%A, exophona oier 3%A, 
or lnperphoria over H&A 

Diaphragm test over 3 

24 

13 7 

22 

17 2 

Total 

175 

1C0 0 

128 

100 0 

It is a practice in the Royal Canadian Air Force to consider 

various 


ocular muscle balance tests together, and with this m mind the results 
for the Harman Diaphragm test and for the Maddox rod test were 
considered together and the data summarized in table 10 Were there 
any striking relationship between the state of the ocular muscle balance 
as measured m a medical examining room and the ability to learn to 
fly one would expect to find a high incidence of “obtained wings” among 
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the men with orthophoria and a low incidence among the men with 
heterophona B) the same token, one might expect to find a high 
incidence of “ceased training” among the heterophoric trainees and a 
low incidence among the orthophoric trainees This is decidedly not 
the case In table 10, theie is no essential difference between the per- 
centage of success and that of failure in any of the four groups (except 
perhaps in the first, or “ideal,” group, which is actually too small to 
permit any definite conclusion) In this series of 303 airmen there was 

Table 11 — Analysis of Recoids of 3,6S4 Student Pilots 


Total number of student pilots sent to fljing schools 3.GS4 

Student pilots ceased training at fljing schools 974 airmen, or 2G4% 

Student pilots at fljing schools with ocular muscle balance bcjond strict 

‘ normal” limits 78 

Student pilots with ocular muscle balance bcjond strict “normal" limits 

dropped from training at flying schools 21 airmen, or 20 9% 


no significant relationship between the results in the ophthalmic exami- 
nation room and the actual performance m aircraft 

It has already been stated in this report that, because of existing 
ocular muscle balance standards prerequisite to pilot training, few men 
with muscle imbalance of a more severe degree were permitted to be 
trained as pilots In an effort to obtain a larger series of cases of muscle 

Table 12 — Analysts of Recoids of 78 Student Pilots zvitli Oculai Muscle 

Balance Beyond Normal 


dumber of student pilots at flying schools with ocular muscle balance 

beyond strict “normal" limits 78 

Student pilots with ocular muscle balance beyond strict “normal” limits 

dropped from training at flying schools 21 airmen, or 20 9% 

>umber of student pilots at flying schools with “borderline"* ocular 

muscle balance 43 

Student pilots In this categorj who were dropped from training 

17 airmen, or 39 0% 

Ivumber of student pilots at flying schools with “abnormal” ocular muscle 

balance t 35 

Student pilots in this category who were dropped from training 

4 airmen, or 11 4% 


* Examples of "borderline" ocular muscle balance heteropboria of 5A, Harman Diaphragm 
test reading at 5, convergence or accommodation beyond the average for the airmen’s age 

t Examples of “abnormal" ocular muscle balance heterophoria beyond 6A> neglect, Harman 
Diaphragm test reading beyond 6 or cover test u ith no recovery 
These examples result from present R C A T standard 16 


imbalance, the records of 5,603 trainees were reviewed, of whom 3,684 
received pilot training Of this large number, 78 had ocular muscle 
balance readings beyond the strict limits of “normal” as laid down 
for the Royal Canadian Air Force From table 11 it is seen that the 
rate of “dropped from training” for poor flying ability was essentially the 
same for the 78 trainees with muscle imbalance (26 9 per cent) as for 
the whole series of 3,684 trainees (26 4 per cent) Further analysis of 
the data for the 78 airmen, as represented in table 12, shows that of 
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35 student pilots with definitely abnormal ocular muscle balance, e g , 
neglect, exophoria greater than 6 A, ocular poise readings beyond 6 m 
the Harman Diaphragm test or no recovery m the cover test, 31 became 
Air Force pilots, and only 4 (114 per cent) could not learn to fly 
These results serve as strong corroborative evidence to support the 
conclusion reached in the present project, i e , that there was no signifi- 
cant relationship between the readings in the ophthalmic examination 
room as regards the state of the ocular muscle balance and the actual 
performance m aircraft 

SUMMARY AND CONCLUSIONS 

A test-retest reliability study made with a modification of the 
Verhoeff instrument for measurement of stereopsis showed that the 
instrument gave a reliable indication of the subject’s depth perception 
and that m a single test a subject’s binocular depth perception could 
be categorized as “good,” “average” or “poor ” It was unlikely that 
a subject might jump from one category to another, as the average 
deviation was ± 0 61 and the average standard deviation ± 0 71 

It was shown that the instrument was a measure of binocular depth 
perception and that there were no successful monocular clues active in 
the situation as presented to the subject, it was also demonstrated 
that monocular performance on the instrument was the same as guess 
or pure chance 

In a series of 303 student pilots there was a strong indication that 
good visual acuity is an important factor in depth perception 

In a series of 504 aircrew trainees it was shown that amplitude of 
fusion and depth perception scores were independent of each other 

In a series of 504 airmen it was shown that there was a relationship 
between the performance on the instrument used to measure amplitude of 
fusion (Worth Amblyoscope) and the instrument used to determine 
desire for fusion (Harman Diaphragm) 

In a series of 303 student pilots it was not possible to demonstrate 
any definite relationship between desire for fusion and depth perception 
scores 

In a series of 303 student pilots there was no relationship between 
depth perception scores and heterophoria as measured with the Maddox 
rod Moreover, in a series of 98 trainees with orthophoria it was not 
possible to demonstrate any relationship between orthophoria and 
superior depth perception 

In a series of 303 student pilots there was a complete lack of relation- 
ship between depth perception and flying ability as shown by successful 
graduation or by failure in the pilot’s course of the British Common- 
wealth Air Tiaining Plan 
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In a series of 471 student pilots it was shown that an airman with 
20/20 vision in each eye had a much better prognosis for ability to 
learn to fly than had the airman with less acute sight 

In the same series of 471 airmen desire for fusion as measured with 
the Harman Diaphragm test was of no prognostic value in estimating 
the ability to learn to fly 

In the series of 471 airmen it w r as also demonstrated that the finding 
of orthophoria on examination with the Maddox rod had no bearing on 
flying ability 

In a series of 303 airmen the results of the Harman Diaphragm and 
Maddox rod tests w^ere considered together, and it was found that no 
significant relationship existed between the readings in the ophthalmic 
examining room and the actual performance in aircraft 

In reviewing the records of 3,684 student pilots and those of a group 
that included 78 trainees with readings for ocular muscle balance beyond 
the strict limits of “normal” according to air force standards, it w r as found 
that the rates of failure m training w'eie almost identical in the two 
groups Moreover, a subgroup of 35 airmen with definite muscular 
unbalance had a much low'er rate of failure in training, thus showing 
that with the present limits or standards there is no correlation between 
the ophthalmic readings and the ability of the student pilot to wun his 
wings 



CLINICAL ASPECTS OF STEREOPS1S 

SQUADRON LEADER CLEMENT McCULLOCH 
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ROYAL CANADIAN AIR FORCE 

T HE present work was undertaken in an attempt to throw further 
light on the subject of depth perception as it is related to aviation 
A considerable amount has been written on the theoretic and laboratory 
aspects of this subject, but articles giving clinical analyses of cases 
have been few An interesting series of cases was published by Howard 
in 1919 1 2 That author described in detail the apparatus he used for 
the testing of depth perception and then presented a series of cases with 
a careful analysis and discussion of the results It is felt that further 
clinical surveys are indicated in an effort to extend knowledge of the 
significance which can be attached to results obtained from tests of 
depth perception This paper, therefore, presents a series of cases and 
tries to interpret the results of tests for depth perception m the light of 
other tests used and of certain clinical experiments which will be 
described 

A test for acuity of stereopsis was used in this study as the measure 
of accuracy of depth perception This test is somewhat different from 
those usually employed and will be described in detail Also, it was 
found necessary to devise a test for the quantitative estimation of the 
degree of suppression The latter test will be described in detail 

As the work progressed, it divided itself into thiee parts The first 
part consisted m a study of 246 clinical cases in which acuity of stereopsis 
was tested The results obtained from these cases indicated that impor- 
tant relationships existed between lefi active errors and stereoptic 
acuity Therefore the second part of the study was undertaken, which 
consisted in the testing of trained subjects for acuity of stereopsis in 
whom various lefractive errors had been induced with lenses placed 
before the eyes Finally, to illuminate further the observations on 
the original series and to show the variable factors present in the test 
for steieopsis, the third part of the study was earned out This con- 
sisted m testing trained subjects in order to determine the variations m 
acuity of stereopsis caused by changing the size and separation of the 
test objects employed 

1 Howard, H J A Test for the Judgment of Distance, Am T Onhth 
2-656-675,1919 J P 

2 Footnote deleted b\ author 
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APPARATUS AND METHODS 


The apparatus and methods employed were essentially the same for all 
parts of the investigation and may be described now 

1 Acuity of stereopsis was tested with the synoptophore (Clement Clarke) 
A series of 6 slides was designed so as to allow a quantitative estimation of 
acuity of stereopsis Each slide presented two round black dots, which were 
seen against the white, ground-glass screen of the instrument The working 
distance of the instrument was approximately 15 6 cm, and the dots were made 
so as to appear horizontally separated by 25, 26, 26 l / 2 , 27, 27y 2 and 28 minutes 
of arc and to have a diameter of 3 minutes each The slide having a separation 
of 25 minutes was employed as a standard before one e>e, while one of the 
other slides w r as used before the other eye The slides used for comparison, 
then, represented increases of separation of 1, V/ 2 , 2, 2'/ 2 and 3 minutes Since 
visual acuity readings with the Snellen chart are based on an angle of 1 minute, 
it was decided, for the sake of convenience, to convert levels of stereoptic acuity 
into figures similar to readings for visual acuity, namely, stereoptic acuities of 
20/20, 20/30, 20/40, 20/50 and 20/60 

The slides used in the third part of the work, to determine effect of size 
and separation of the dots on acuity of stereopsis, formed 5 series of 6 slides 
each They w r ere similar to the slides already described and can be summarized 
m the following tabulation 

Diameter of Dots, Min Separation of Dots 


Slides to Test Effect of Size 
Senes email 
Series medium 
Scries large 

Slides to Test Effect of Separation 
Scries medium 
Senes wide 


5 50 minutes ns standard 

6 50 minutes ns standard 

9 50 minutes ns standard 

3 50 minutes as standard 

3 75 minutes as standard 


All levels of stereoptic acuity for these 5 series of slides were converted to 
readings of 20/20, 20/30, 20/40, 20/50 and 20/60, as described in a previous 
paragraph 

The slides were made bj photographing drawings, at the proper reduction 
in size, and reproducing positive prints on clear film The same technics of 
photography, development and printing were used for each slide When the 
slides were made, measurement of the dots indicated that the basic angle was 
approximately 57, instead of 60, seconds This error w'as ignored 

With all these series of slides, the test consisted in finding the best stereoptic 
acuity which the subject could attain The standard slide and one with a 
chosen separation of the dots w'ere presented, one before each eye The subject 
was given fifteen seconds and then was asked to tell which dot appeared the 
nearer He was instructed to guess, if he did not know, giving “right” and “left” 
as his only answers The procedure was then repeated, 5 random choices being 
given In assessment of his score, 5 correct answers out of 5 choices constituted 
a pass, and 3 out of 5, a failure If 4 correct answers out of 5 choices were given, 
the choices went on to 10 and 9 correct ansivters out of 10 choices was a pass and 
8 or less correct answers a failure Testing was continued using slides of 
different separations until the highest level of stereoptic acuitj for which a 
pass could be attained had been found 

If, however, the subject’s stereopsis w r as too poor to be assessed by the dot 
test, a pair of slides which gave the impression of depth from a small eccentric 
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circle inside a larger circle was used Successful appreciation of depth using 
this target was recorded as “circles,” and failure, as “nil ’ 

2 Suppression was tested by means of the synoptophore The two slides used 
were made by photographing, reducing and printing a Snellen chart on clear 
film The Snellen chart was reduced so that the letters subtended the same angle 
in the synoptophore that they did in the chart at 20 feet (6 meters) A letter 
was missing from each of the lines in one slide, and a different letter, from each 
of the lines in the other slide The two reduced Snellen charts were presented, 
one before each eye The subject was asked to read the fused charts, and if 
any of the letters which were present before one eye only were not seen this 
was noted Suppression was graded as the largest letter which was not seen 
and was charted as 20/20, 20/30, 20/40, 20/60, 20/80 and 20/120, corresponding 
to the size of that letter 

3 Other examinations included manifest refraction, followed by refraction 
with homatropine cycloplegia , external examination of the eyes , examination 
of the fundus , the cover test and Maddox rod readings for near and distant 
vision, tests for objective convergence, with a small light used as object, and 
accommodation Additional examinations were used as seemed indicated in par- 
ticular cases Visual acuity was tested both with the American Optical Company 
Project-O-Chart at 20 feet and with the synoptophore 

RESULTS 

I CLINICAL STUDY 

This part of the work consisted m the study of a series of 246 
patients who were seen in consultation in the Royal Canadian Air Force 
They were first tested for acuity of stereopsis and suppression and then 
were given an ophthalmic examination The results are presented in 
the form of a graph 

The graph shows the visual acuity of the poorer eye, as tested with 
the synoptophore, charted against acuity of stereopsis The subjects 
are represented by crosses, except for those who showed certain visual 
peculiarities and who are represented by the various characters employed 
m the graph All the cases crowd into the lower right half of the graph, 
a roughly diagonal boundary separating them from the upper left corner 
From this appearance it can be concluded that visual acuity is a limiting 
factor m stereopsis and that it is impossible for a person with poor 
visual acuity to have good acuity of stereopsis Table 1 shows the 
result 'when the cases represented by the symbols are removed 

It is now seen that the cases he mainly along a line running from 
the lower left to the upper right corner of the table This suggests 
that ■when certain ocular conditions tvere not present stereoptic acuity 
varied as visual acuity 

Those visual factors which are represented by the symbols, and 
"hich apparently affected stereopsis without changing the visual acuity, 
are learning, suppression, hypermetropia, anisometropia and cylinder 
errors at crossed axes 
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The patients for whom learning was a factor were those who showed 
poor stereoptic acuity on the first test On a subsequent day they were 
given one-half to two hours of practice with various stereoptic slides 
On being retested after the practice period, they showed better stereoptic 


Table 1 — Vtstial Acuity of the Poorer Eye, as Tested on the Synoptophore, 

Versus Acuity of Stcrcopsts 




Acuity of Stereopsis * 



Visual Acuity 

20/20 

20/30 

20/40 20/o0 

20/60 

‘ Circles ’ 

20/120 





4 

20/S0 





G 

20/00 


1 


3 

7 

20/40 

2 

0 

8 7 

3 

1 

20/30 

o 

20 

0 2 

1 


20/20 

G5 

30 

G 

2 

2 

A\eragc 

20/21 

20/26 

20/31 20/3S 

20/41 

20/70 


* In this table and in subsequent tables circles ' and “nil ’ indicate success or failure to 
appreciate depth in the eccentric circle test 
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20/30 

20 /AO 
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CIRCLES 

NIL 


ACUITY OF STEREOPSIS 

\ 

Visual acuity of the poorer eye, as determined on the synoptophore, versus 
acuity of stereopsis 

In this graph, X indicates uncomplicated cases, L, learning cases, H, liyper- 
metropia , A, anisometropia , S, suppression, and C, crossed cylinders 


acuity Of 37 subjects who showed no cause for decreased stereoptic 
acuity, we attempted to teach 19 With 2 of these the result was a 
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failure The other 1 7 patients improved partially or completely to a 
stereoptic acuity of 20/20 After some experience, it was found possible 
to predict the cases m which “learning” would be a factor The patients 
for whom it was significant were characterized by the slowness of their 
responses at the time of testing However, with practice they gradually 
began to appreciate depth and became as rapid and as accurate m their 
judgments as the best subjects The 2 subjects who did not learn 
readily gave answers which were, however, consistently wrong Their 
inability to improve seemed to be due to lack of interest or to inferior 
intelligence The ocular examination did not reveal any other cause for 
their failure to learn 

The cases of “suppression” are collected m the lower right corner 
of the graph except for the 2 m the 20/20, 20/20 square In these 
2 cases the amount of suppression was 20/30 In none of the other 
cases m which acuity of stereopsis was commensurate with visual acuity 
did suppression occur The amount of suppression is chaited against 
the acuity of stereopsis m table 2 


Table 2 — Suppi ession Versus Acuity of Stereopsis 



Acuity of Stereopsis 




Amount of 




Suppression 

20/20 20/30 20/40 20/50 

20/60 

Circles 

Nil 

30/120 



6 

2 

20/80 



2 


20/G0 


1 



20/40 

2 

1 

2 


20/30 

2 2 1 




20/20 






It can be seen that the higher degrees of suppression are accompanied 
with greater lowering of stereoptic acuity Apparently, a quantitative 
relationship between the amount of suppression and the loss of stereoptic 
acuity does exist 

The symbol for hypermetropia m the graph is used for all subjects 
with hypermetiopia of more than -4- 2 50 D spherical equivalent as 
determined with homatropme refraction In this graph, the degree of 
hypei metropia shows no obvious relationship to acuity of stereopsis 
However, several of the patients having high degrees of hypermetropia 
associated with low'eied accommodation complained of difficulty m 
maintaining clear fixation on the small dots m the target It w r as there- 
fore decided to designate with a special s\mbol all subjects having 
lupcrmetiopia of o\er 4- 2 50 D m either e>e 

A special s>mbol has been used for all patients having over 0 75 D 
of hypei metropic anisometropia, as calculated from the spherical equiva- 
lents and foi 1 patient having over 0 75 D of hypermetropic cylinder 
error at axes crossed more than 45 degrees In part 2 it will be shown 
that skilled obseners can oiercome large refractne errors of these 
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types To the unskilled obsener these errois probably have a significant 
influence on stereopsis 

Anisometropia for all subjects was calculated from the spherical 
equivalents and is charted against acuity of stereopsis in table 3 No 


Table 3 — Hypermetropic Anisometropia Versus Acuity of Stereopsis 




Acuitj 

of Stereopsis 




Hypermetropic 
Anisometropia, D 

20/20 

20/30 

20/40 20/50 

20/60 

“Circles” 

■Ml” 

112 




1 



100 




1 

1 


0 87 


1 





0 75 





8 


0 67 


1 

2 


1 


050 

4 

1 

3 3 


3 


0 37 

5 

O 

1 

3 

6 

1 

025 

17 

13 

6 2 

4 

4 

1 

012 

17 

04 

5 4 

3 

10 

3 

000 

25 

20 

10 3 

3 

10 

1 


relationship is evident The subjects were too few to permit our making 
a separate table for cylinder errors at crossed axes 

Tables 4, 5 and 6, in which age, accommodation and convergence 
are compared wuth acuity of stereopsis, and tables 7 and 8, in which 
Maddox rod readings for near and distant vision are compared with 


Table 4 — Age Versus Acuity of Stereopsis 




Acuitj 

of Stereopsis 





Age, Years 

20/20 

20/30 

20/40 

20/50 

20/60 

Circles 

Nil 

46-50 

2 


1 


2 

2 


41-45 

5 

O 

1 

2 


2 


36-40 

9 

8 

3 


3 

1 

1 

31 35 

11 

10 

4 

2 

3 

7 


26-30 

18 

13 

8 

1 

6 

9 

1 

21 25 

21 

28 

11 

5 

o 

21 

4 

16 20 

6 

o 

1 

3 

I 

5 



Table 5 — Near Point of Accommodation Versus Acuity of Stereopsis 


Near Point of 
Accommodation, 

Mm 20/20 


170 

1 

160 

3 

150 

5 

140 

1 

130 

10 

120 

9 

110 

12 

100 

10 

90 

4 

SO 

o 


Acuitj of Stereopsis 


20/30 20/40 20/dO 


3 1 
3 2 
2 3 
7 

14 5 1 
6 5 2 
13 4 G 

5 3 

1 


20/60 Circles Nil 

2 1 

2 

1 2 

1 
6 

15 1 

5 7 1 

3 14 3 

16 2 
2 


acuity of stereopsis, show no apparent correlations Charting of results 
from using the cover test for near and distant vision against acuity of 
stereopsis also shows no correlations 
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During the testing of stereopsis the subjects were given completely 
random choices Therefore, the chances of either the right or the left 


Table 6 — Near Point of Convergence Versus Acuity of Steieopsis 
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closer than that on the other side The right dot was usually chosen, 
although occasionally it was the left No cause was found for this 

ii ErrECTS or induced refractive errors on 

STEREOPTIC ACUITY 

Method — The second part of this work is a study of the effect of induced 
refractive errors on acuity of stereopsis in trained subjects On their first visit, 
subjects in this group were tested for acuity of stereopsis while wearing their 
emmetropic correction obtained by manifest refraction On subsequent days they 
returned for one hour’s testing each day, at which time, with various lenses added 
to the manifest refraction, the acuity of vision and the acuitv of stereopsis were 
retested 

During the testing it w r as found difficult to control variations in relaxation 
of accommodation This was revealed by moment to moment changes in visual 
acuity while the subject was wearing plus lenses To reduce this variable as 
much as possible, only subjects with a spherical error of less than + 1 00 D 
and subjects W'ho showed little tendency to variations m visual acuity were 


Table 9 — I isual Acuttv Versus Acuity of Stereopsis in Subjects with 
Induced Myopia in Both Eyes 




Aeuitj 

of Stereopsis 




Visual Acuitj 

20/20 

20/30 

20/40 

20/50 

20/60 

Circles 

20/80 




1 

4 

10 

20/00 



5 

o 

3 

2 

20/40 


G 

9 

2 



20/30 

8 

23 

1 




20/20 

22 

5 





Average 


20/30 

20/40 

20/5G 

20/71 

20/70 


accepted While testing was in progress, visual acuity was repeatedly checked 
to make sure that no major variations in accommodation were occurring 

The lenses used may be listed as follows (1) plus spheres in front of 
both eyes, inducing myopia m both eyes, (2) a plus sphere m front of one eye, 
inducing myopia in one eye and accompanying anisometropia, (3) plus cylinders 
at axes 90 and 180 in front of each eye, inducing simple myopic astigmatism at 
axes 90 and 180 in both eyes , (4) a minus sphere in front of one eye, inducing 
hypermetropic anisometropia without loss of visual acuity, (5) minus cylinders 
at axes 90 and 180 in front of each eye, inducing simple hypermetropic astigmatism 
at axes 90 and 180 in both eves, and (6) minus cylinders at axis 90 in front of 
one eye and at axis 180 in front of the other eye, inducing simple hypermetropic 
astigmatism at crossed axes ' 

Obseivations — The effects of these various lenses will now be 
described, in the order given 

Table 9 shows the i eduction of visual acuity due to myopia in both 
eyes charted against acuity of stereopsis It can be seen that the two 
variables show a correlation This table appears similar to table 1 and 
confirms the observation that when the visual peculiarities mentioned 
m part I are eliminated acuity of stereopsis shows a direct relation 

to visual acuity 
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In table 10 visual acuity with myopia induced in one eye is charted 
against acuity of stereopsis The same analysis applies as m table 9 
It is also noted that the average visual acuities for the various levels of 
stereopsis are about the same m tables 9 and 10 If the acuity of 
stereopsis depended on the average visual acuity of the two eyes, the 
averages m table 10 would be about one-half those m table 9 That they 

Table 10 — Visual Acuity Versus Acuity of Stereopsis tn Subjects with 


Induced Myopia tn One Eye 




Acuity of Stereopsis 




Visual Acuitj 

20/20 

20/30 

20/40 

20/50 

20/60 

Circles 

20/120 






1 

20/80 




1 

4 

8 

20 /GO 



2 

3 

1 

1 

20/40 

1 

1 

3 

5 

2 

2 

20/30. 

G 

13 

O 

2 

1 


20/20 

5 

3 





A\ erage 


20/29 

20/41 

20/47 

20/01 



Table 11 — Cyhndei Error Versus Acuity of Stereopsis for Subjects with 
Induced Simple Myopic Astigmatism, Minus Cylinder Error at Arts 90 




Acuitj 

of Stereopsis 



Cylinder Error, D 

20/20 

20/30 

20/40 20/50 

20/GO 

Circles 

200 




2 


250 



1 1 

4 

3 

200 


1 

3 2 

6 

7 

1 50 


7 

4 2 

2 

3 

1 00 

8 

6 

2 3 



0 50 

4 

7 

1 



000 

9 

1 





Table 12 — Cylinder Error Versus Acuity of Stereopsis for Subjects xvith 
Induced Simple Myopic Astigmatism, Minus Cylinder Error at Axis ISO 




Acuity 

of Stereopsis 



Cj Under Error, D 

20/20 

20/30 

20/40 20/50 

20/60 

Circles 

3 50 



O 

1 


300 



7 



250 

5 

2 

3 

3 

2 

200 

G 

4 

4 1 

3 


1 50 

10 

4 

3 

1 


100 

11 

C 

2 



0 50 

9 

1 





are similar indicates that the acuity of stereopsis depends on the visual 
acuity in the poorer eye 

Table 1 1 show s simple myopic astigmatism, minus cylinder at axis 90 
in both eyes charted against acuity of stereopsis Table 12 shows simple 
myopic astigmatism, minus cylinder at axis 180 m both eyes charted 
against acuity of stereopsis It can be seen that increase of myopic 
cylinder error at axis 90 is accompanied with decrease in stereoptic 
acuih How e\ er when the minus cylinder error was at axis 180, the 
acuit) of stereopsis was maintained well as high as — 2 50 D ' 
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The subjects themselves offered the explanation for this observation 
When the cylinder inducing myopic astigmatism was at axis 90, they 
noted that the upper and lower margins of the dots appeared sharp 
and the lateral margins appeared blurred On the other hand, when the 
myopic cylinder error was at axis 180, the lateral margins of the dots 
appeared clear, and the upper and lower margins were blurred There- 
fore, in the first position the subjects could not see accurately the sepa- 
rations of the dots On the other hand, when the cylinder error was 


Table 13 — Induced Hypermetropic Anisometropia Versus Acuity of Stereopsis 




Acuitj 

of Stereopsis 




Anisometropia, D 

20/20 

20/30 

20/40 

20/50 

20/60 

Circles 

400 






2 

360 





8 

1 

300 



1 


3 

4 

250 


1 

2 

2 

3 

1 

200 

1 

O 

2 

2 

2 

3 

1 50 

2 

0 

1 

2 


1 

1 OO 

5 

5 

2 

1 



050 

9 

4 






at axis 180, the lateral margins appeared sharp, and good stereoptic 
acuity, despite a high refractive error, was possible 

Table 13 shows hypermetropic anisometropia charted against acuity 
of stereopsis The distribution of the readings shows that stereoptic 
acuity decreases with increase of hypermetropic anisometropia but that 
it is possible for certain subjects to maintain good stereopsis despite 


Table 14 — Cylinder Strength Versus Acuity of Stereopsis for Subjects with 
Induced Simple Hypermetropic Astigmatism, Cylinder Error at A ns 90 


Cylinder 
Strength, D 


Acuity 

of Stereopsis 



20/20 

20/30 

20/40 20/50 

20/60 

Circles 

300 



1 3 


1 

250 


4 

1 1 

1 

3 

200 


5 

6 2 

1 

o 

1 60 

1 

8 

7 


3 

100 

1 

9 

4 



0 50 

7 

5 




000 

11 

1 





high induced anisometropia Apparently, in fifteen seconds a practiced 
subject can gain sufficient visual information by means of varying his 
accommodation to obtain good stereopsis As the anisometropia is 
increased, this becomes more and more difficult, and stereoptic acuity 
^finally falls off 

Tables 14, 15 and 16 show hypermetropic cylinder errors at axis 90 
m both eyes, at axis 180 in both eyes and at axis 90 m one eye and at 
axis 180 In the other respectively, charted against acuity of stereopsis 
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All three tables show that with increased cylinder error, acuity of 
stereopsis falls off, the greatest decrease being with cylinders at crossed 
axes and less with cylinders at axis 90 and at axis 180 However, a 
noticeable feature of all three tables is the degree to which good stereopsis 
can be maintained despite high refractive error The same interpretation 
might be put on this as m the situation of anisometropia — ceitam sub- 


Table 15 — Cyhndei Strength Veisus Acuity of Stereopsis fo i Subjects with 
Induced Simple Hypcimeti opic Astigmatism, Cyhndci Enor at Ams 180 


Cylinder 
Strength, D 


Acuity of Stereopsis 



20/20 

20/30 

20/40 20/50 

20/00 

Circles 

300 


6 




260 


6 

1 1 


2 

200 


8 

2 3 

2 

1 

150 

2 

8 

7 

o 


1 00 

1 

10 

3 



050 

7 

5 




000 

11 






Table 16 — Cylinder Strength Versus Acuity of Steicopsis in Subjects with 
Simple Hypermetropic Astigmatism Induced with Cylinder at Axes Crossed 




Acuity of Stereopsis 




Cylinder Strength, D 

20/20 

20/30 

20/40 

20/50 

20/00 

Circles 

300 


3 

l 

1 



260 


4 

2 


l 

1 

200 

2 

4 

1 

1 

4 

4 

1 60 

1 

8 

2 

4 

o 

3 

100 


6 

4 

4 



0 50 

1 

9 

1 

1 



000 

15 

1 


- 



Table 17 — Visual 

Acuity 

Versus 

Acuity of 

Stereopsis for 

Subject 


Induced Simple Hypcrmctropia Astigmatism , Cylinder Error at Axis 90 




Acuity of Stereopsis 




Visual Acuity 

20/20 

20/30 

20/40 

20/50 

20/60 

Circles 

20/80 






3 

20/00 



1 

4 

1 

4 

20/40 

. 

4 

14 

1 

1 

2 

20/30 

1 

10 

5 

2 



20/20 

8 

18 






jects can vary their accommodation sufficiently m fifteen seconds to 
maintain good stereoptic acuity 

Such an assumption seems confirmed when visual acuity is charted 
against acuity of stereopsis for induced hypermetropic cylinder errors, 
as shown m tables 17 and 18 The “scatter” m tables 14 and 15 is now 
eliminated, and a direct relationship of visual acuit} to acuity of stere- 
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opsxs becomes apparent Therefore, in the case of hypermeti opic 
cylinder error the ability to attain good stereoptic acuity accompanies 
the ability to attain good visual acuity 


Table 18 — Visual Acmtv I'crsus 4cmty of Stcrcopsts for Subject with Induced 
Hypo mct> opic Astigmatism, Cylinder Error at Axis ISO 




Acuitj 

ol Stereopsis 




Visual Acuitj 

20/20 

20/30 

20/40 

20/50 

20/00 

Circles 

20/80 






1 

20/G0 



0 

1 

5 

1 

20/40 


7 

C 

3 


1 

20/30 

l 

18 

0 




20/20 

7 

]> 






III ErFECT or CHANGING SIZE AND SEPARATION 
Or DOTS IN TARGET 

The third part of this work is a study of the effect of varjing the sizes 
and Jhe separations of the dots in the targets The procedures were similar 


Table 19 — Visual Acuity Versus Acutty of Stcrcopsts for Subjects zvtth 
Induced Myopia m Both Eyes, Tested with Medium Separation of Dots 




Acuitj 

of Stereopsis 



Visual Acuitj 

20/20 

20/o0 

20/40 20/50 

20/C0 

Circles 

20/100 





0 

20/120 


2 

4 1 

5 

4 

20/80 

2 

0 

1 1 

4 


20/00 

<> 

J 

4 

1 

2 

20/40 

0 

J 

4 

1 


20/30 

t> 

8 

1 



20/20 

20 

o 

1 

1 


Aj crate 


20/j2 

20/(0 20/77 

20/SC 



Table 20 — Visual Acuity I ersus Acuity of Stcrcopsts for Subjects until 
Induced Myopia in Both Eyes Tested zvith Wide Separation of Dots 




\cuity of 

Stereopsis 



Visual Acuity 

20/20 

20/o0 

20/40 20/o0 

20/00 

Circles 

20/100 





0 

20/120 


1 

2 1 

o 

b 

20/80 

1 

O 

2 3 

2 

2 

20/00 

o 

o 

1 o 


J 

20/40 

3 

3 

o 3 

J 


20/30 

2 

8 

i 



20/20 

20 

o 

i 

1 


Average 


20/44 

20/Go 20/00 

20/77 



to the methods described m part II The stereoptic acuity for the various sizes 
and separations of the dots was tested at different levels of visual acuity by inducing 
myopia in both eyes A summary of the various slides used has previously been 
given 

Observations — Tables 19 and 20 show visual acuity charted against 
acuity of stereopsis for the two separations of dots Increasing the 
separation froni 50 to 75 minutes caused a very small decrease in acuity 
of stereopsis for all levels of visual acuity 
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Tables 21 , 22 , and 23 show the amount of myopia charted against 
the acuity of stereopsis for three sizes of dots The distribution of the 
cases indicates that the larger the size of the dots, the greatei is the 


Table 21— Myopic Error Versus Acuity of Steieopsts in Subjects with Myopia 
Induced in Both Eyes, When Tested with Small Dots 




Acuity 

of Stereopsis 




Myopia, D 

20/20 

20/30 

20/40 

20/50 

20/60 

Circles 

100 






• 

250 






1 

200 





2 

9 

150 



1 


12 

12 

100 



7 

14 

3 


050 

2 

0 

16 

1 



000 

17 

9 



146 


Average 


0 20 

0 69 

097 



Table 22 — Myopic Enoi 

Veisus Acuity 

of Steieopsis foi 

Subjects with 

Induced Myopia 

m Both Eyes, 

When Tested with 

Medium-sised Dots 



Acuity 

of Stereopsis 



Myopia, D 

20/20 

20/30 

20/40 

20/50 

20/60 

Circles 

300 







2 60 



2 

2 

2 

6 

200 

i 

1 

4 

5 

7 

5 

1 50 

4 

5 

5 

8 

3 


100 

12 

7 

6 




050 

17 

S 





000 

Averag > 

26 

0 98 

166 

180 

1 96 



Table 23 — Myopic Enor Veisus Acuity of Stereopsis foi Subjects with 
Induced Myopia in Both Eyes, When Tested with Lai ge Dots 


Myopia, D 

20/20 

Acuity of 
20/30 

300 

260 


1 

200 

o 

3 

1 50 

9 

8 

100 

IS 

7 

060 

24 

1 

000 

25 


Average 


140 


Stereopsis 

20/40 20/50 

20/60 

Circles 


1 

1 

3 3 

4 

2 

10 4 

3 


7 1 

190 2 12 

238 



amount of myopia necessary to reduce stereoptic acuity If stereoptxc 
acuity of better than 20/20 had been tested, it is presumed that much 
better than 20/20 acuity would be possible with the larger dots 

COMMENT 

Now that the results in the three pai ts of the investigation have 
been presented, it is possible to evaluate them as a whole and to inter- 
pret the observations m one section of the study m the light of those m 
another section 
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Visual Acuity and Stereopsis — The various results show a close 
correlation between visual acuity and stereoptic acuity Defective visual 
acuity was the major factor which limited stereoptic acuity m the 
original series of clinical cases When the values for patients showing 
suppression, learning tendency, hypermetropic anisometropia, hyper- 
metropia of over -j- 2 50 D sphere equivalent and hypermetropia cylinder 
errors at crossed axes were removed from the graph, the relationship 
between the two acuities became obvious In part II that relationship 
was again clearly defined when myopia in both eyes or m one eye, simple 
myopic astigmatism at axis 90 or simple hypermetropic astigmatism 
was induced Stereoptic acuity tended to be fairly well maintained m 
the presence of induced simple myopic astigmatism, cylinder at axis 180 
This was due to the subject’s ability to focus on the vertical borders of 
the ‘dots In part III the relationship between the two acuities was 
reaffirmed, using larger dots and wider separations of the dots These 
results all indicate that stereoptic acuity is directly dependent on visual 
acuity except with myopic cylinder error at axis 180 

Causes Other Than Visual Acuity for Decreased Stereoptic Acuity — 
The graph, presenting results for the 246 clinical subjects studied, 
includes values for patients showing suppression, hypermetropic aniso- 
metropia over -j- 0 75 D sphere equivalent, hypermetropic cylinder 
errors over -f- 0 75 D at axes more crossed than 45 degrees, the “learn- 
ing” tendency and hypermetropia of over -f- 2 50 D sphere equivalent, 
all designated by special symbols These patients will now be discussed, 
m the order indicated 

The subjects with suppression, with 2 exceptions, never showed an 
acuity of stereopsis greater than the amount of the suppression Patients 
without fusion had no stereoptic acuity and were not included in the 
series The quantitative testing of suppression by means of the Snellen 
chart, with letters missing, turned out to be very satisfactory The sub- 
jects were found to suppress within the range of the size of letters 
shown on this chart The fact that the test predicted decrease in stere- 
optic acuity seemed to confirm its value Finally, the letters in the 
Snellen charts were already graded as to size, so that it was simple and 
convenient to grade suppression accordingly 

Patients with hypermetropic anisometropia were designated with a 
special symbol in the graph In the second part of the study it was 
shown that hypermetropic anisometropia caused a lowering of stereoptic 
acuity but that certain persons could overcome a considerable error and 
still maintain good stereopsis Apparently, the subjects accommodated 
alternately for the two slides and were able to obtain a good estimation 
of the separation of the dots, and therefore of their relative depth Such 
results might not have been recorded if less than fifteen seconds had 
been allowed for the judgments Two of the subjects who took these 
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tests were highly skilled at using their eyes At first, the anisometropia 
caused a moderate loss of stereoptic acuity, but with practice the scores 
quickly improved Therefore when anisometropia is induced, stereoptic 
acuity seems dependent on the subject s ability to use his eyes, his 
interest and attentiveness, the amount of previous practice and the 
amount of time he is given for his judgments, as well as on the amount 
of refractive error. 

In part II, hypermetropic cylinder errors at crossed axes were found 
to cause a greater decrease of stereoptic acuity than did cylinder errors 
at parallel axes It has already been noted that the amount of scatter 
for hypermetropia, shown m tables 14, 15 and 16, is greater than that for 
myopia, as shown in table 9 This may have somewhat the same signifi- 
cance as the results for induced anisometropia Hypermetropic cylinder 
errors at crossed axes tend to reduce stereoptic acuity, but the error 
may be overcome and good stereoptic acuity obtained if the subject’s 
interest, attention and facility at using his accommodation are at a 
high level 

The importance both of the learning of stereopsis and of the learning 
factor in tins particular test can now be assessed First, it was noted in 
part I that the learning factor was present m the sample of the popu- 
lation represented and that subjects showing this tendency formed a 
large proportion of patients who did not gam a stereoptic acuity com- 
mensurate with their visual acuity Second, comparison of tables 1 and 9 
shows that the average visual acuities for each level of stereopsis are 
lower in table 1 The patients in table 1 were all taking the test for 
the first time, while the subjects in table 9 were trained observers. The 
difference m the averages in the two tables seems to be due to our 
inability in the first tests (table 1) to eliminate all subjects with 
lowered acuity of stereopsis due to causes other than lowered visual 
acuity, to the learning factor of the subjects and to the learning factor 
in the test itself The test’s learning factor, so revealed, appears to be 
small and unimportant Third, review of tables 9, 21, 22 and 23 shows 
that when simple myopia is induced m both eyes acuity of stereopsis 
falls off as visual acuity decreases These results were obtained by 
repeated testing on different days Therefore, if a great learning factor 
uas present, there would be a great scatter of the results m the tables 
No such scatter is present, indicating that learning in cases of simple 
myopia, follow mg the original session, is insignificant The same analysis 
would apply to the results in table 10, for subjects with induced simple 
nnopia m one eje The scatter m this table is still small but greater 
than that lor simple myopia m both e\es During the testing of subjects 
with induced nnopia in one eye variations in visual acuity occurred. 
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This was appaiently due to variations in the lelaxation of accommo- 
dation Therefore the scatter in table 10 is probably due to such 
variations lather than to learning On the other hand, subjects with 
amsometiopia and hypermetropic astigmatism do show improvement in 
stereoptic vision with practice, and the scatter in tables 13, 14, 15 and 
16 seems to be due partly to this learning factor To sum up, subjects 
can be taught to gam their full stereoptic acuity in one or two sessions 
After that learning is insignificant, except possibly in cases in which a 
great deal of anisometropia oi h) permetropic astigmatism must be 
ovei come 

In pait I hypennetiopia was not found to be an) bar to good 
stei eoptic acuity However, seveial of the subjects with high h) per- 
metropia noted difficulty in maintaining the small dots in clear vision 
Attempts to formulate an experiment to fit into part II of the study 
were not helpful The subjects tended to accept a minus sphere up to a 
certain level with no loss of stereopsis Beyond that, vision suddenl) 
became bluried, and stereoptic readings were not possible Thorne 5 
mentioned that hypei metropia causes decrease in acuity of depth per- 
ception, but no direct evidence for this statement has been found here 

Muscle Balance and Steieopsis — It can be seen from tables 6, 7 
and 8 that there is no correlation of Maddox rod leadings for near and 
distant vision, convergence and acuity of steieopsis Apparently, stere- 
opsis as tested here has no relationship to minor heterophorias or to 
decrease m power of convergence This is at variance with the obsei- 
vations of Howard 1 However, suppression was found to l educe stere- 
optic acuity, and lack of fusion was a complete bar to stereopsis Only 
when suppression accompanies heterophorias can deciease of stereopsis 
be expected 

Size of Test Objects and Stei eopsis — It has been noted that increased 
size of the dots allowed increased acuity of stereopsis Samsonowa 4 
found that acuity of steieopsis is related to the length of the vertical 
borders of the objects viewed, and not to the area of the objects or 
the length of the horizontal borders Anderson and Weymouth, 5 testing 
depth perception by means of vertical strings, noted that when the 
length of the string was increased up to the diameter of ■the macula 
depth perception impioved, but beyond that no improvement was 

3 Thorne, F H Ophthalmology in Aviation, Arch Ophth, 19 253-277 
(Feb) 1938 

4 Samsonowa, V G Emfluss der Objektform auf das stereoskopische Sehen, 
Arch f Ophth 135 30-48, 1936 

5 Anderson, E E , and Weymouth, F W Visual Perception and the Retinal 
Mosaic, Am ‘J Physiol 64 561-691, 1923 
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obtained In the present work the improvement m stereopsis with 
increased size of the dots is probably due to the increased vertical 
border 

Separation of Test Objects and Stereopsis — In this investigation a 
small decrease m acuity of stereopsis occurred when the separations 
were increased from 50 to 75 minutes Langlands c noted a decrease m 
depth perception as separation was increased The same author, using 
eccentric fixation, found that when the angle from the macula increased 
visual acuity declined at the same rate as did stereoptic acuity Frubose 
and Jaensch 7 noted a steady decrease m acuity of depth perception as 
separations were increased to 6 degrees, and a still greater decrease 
be\ ond that The present investigation would confirm that m the region 
of the macula increased separation of the test objects reduces acuity of 
stereopsis for all levels of visual acuity 


SUMMARY AND CONCLUSION 

A new series of slides for the quantitative testing of acuity of stere- 
opsis is described 

A method for obtaining a quantitative estimation of the degree of 
suppression is discussed 

A series of clinical cases was studied and clinical experiments were 
carried out, using the test for stereoptic acuity The following con- 
clusions w r ere drawn 

1 Stereoptic acuity as tested here varied directly as the visual acuity 

2 Decrease in stereoptic acuity accompanied increase in the amount 
of suppression 

3 Refractive errors affected stereoptic acuit) as follows 

(a) Acuity of stereopsis w^as reduced m proportion as the error 
inci eased in subjects with (1) nijupia m one e}e, (2) myopia m both 
exes, (3) rnjopic astigmatism, axis 90 

( b ) Acuitx of stereopsis was reduced but could be partially main- 
tained bx the subject’s efforts m cases of (1) myopic astigmatism, axis 

. ISO, (2) h\ permetropic astigmatism, axes 90 and 180 and crossed axes 
(3) anisometropia 

(c) Acuitx of stereopsis was not affected m subjects with hyper- 
metropia 


. 0 Dmclands, X M Experiments on Binocular Vision, Great Britain Prn> 

Cwncil, Medical Research Council, Special Report Series, no 1933, London Hi's 
Mijcctjs Stationer} Office, 1929 

7 rrubosc, \, and Jaensch, P A Der Emfiuss xerschitdener Faktoren 

“ 11 dlc TicfcmdKclvirfc, Ztschr f Eiol 78*119-132, 1923 
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4 An initial learning of stereoptic acuity occurs The test does not 
seem to have a significant learning factor 

5 Increase in the size of the test objects improved stereoptic acuity 
Increase in the separation of the test objects decreased stereoptic acuity 

6 Convergence, heterophonas, age and accommodation showed no 
correlation with acuity of stereopsis 

The Director of Medical Services for Air gave permission to publish this 
article 



ALKALI BURNS OF THE EYE 

II Clinical and Pathologic Course 
WILLIAM F HUGHES Jr, MD 

BALTIMORE 

T HE PROGRESSIVE nature of severe alkali burns of the eyes 
and the frequency of secondary complications are well known. 
The purpose of this communication is to outline the distinctive clinical 
and pathologic features, which may yield clues to the mechanism of 
action, and to emphasize the secondary reactions, against which are 
directed many of the therapeutic measures 

Except for minor differences in the rate of penetration and the 
intensity of opacification, the clinical courses of burns produced by a 
variety of alkalis, e g , lye, lime (calcium oxide) and ammonia, are 
remarkably similar 1 The alkalinity of the solution is probably the 
most important factor governing the severity of the lesion, and the 
rabbit cornea is damaged by solutions more alkaline than those with 
p R of 11 5 2 The material for the present study included sodium 
hydroxide burns of the rabbit eye and clinical observations on several 
types of alkali burns in human eyes 

CLINICAL COURSE 

MODERATELY SEVERE SODIUM HYDROXIDE BURN 
OF THE RABBIT EYE 

Irrigation of one-half the rabbit cornea for three minutes with 
twentieth-normal (02 per cent) sodium hydroxide made isotonic by 
the addition of sodium chloride produced a moderately severe lesion, 
which eventually healed The accompanying series of photographs (figs. 
1 to 3) follow the course of such a burn m a single rabbit eye 

During Irrigation — The cornea gradually acquired an opalescent cloudiness of 
silky texture, and the adjacent sclera in contact with the alkali became translucent. 
The corneal epithelium adhered poorly to the underlying stroma and could be 
wiped off easih Gelatinous material accumulated in the conjunctival cul-de-sac. 

From the Wilmer Ophthalmological Institute of the Johns Hopkins University 
and Hospital 

1 Hughes, W F , Jr Alkali Burns of the Eye A Review of the Liter- 
ature and Sumtnari of Present Knowledge, Arch Ophth 35 423-449 (Annl) 
1946 

2 Fricdenw aid, J S , Hughes, W. F, Jr, and Herrmann, H * Acid-Base 
Tolerance of the Eje, Arch Ophth 31*279-283 (April) 1944 
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Figure 1 

( See legend on opposite page) 
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Fifteen Minutes (fig 1 A) -The cornea had become moderately cloudy and 
thickened as a result of edema The adjacent limbus was ischemic, and the 
nearbv blood vessels had segmented columns of blood, surrounded with petec 
hemorrhages Conjunctival edema developed Examination of the anterior cham- 
ber with the slit lamp revealed an aqueous ray 


Five Hours (fig 1 B ) — The corneal epithelium had desquamated, leaving an 
area which stained green with fluorescein Conjunctival edema was more pro- 
nounced, and a small amount of mucous discharge had accumulated in the lower 

cul-de-sac 


Three Days (fig 1 C) —The conjunctival edema had largely subsided, but 
many deep hemorrhages persisted in the episcleral and scleral tissues above The 
corneal edema had spread to the lower, or unburned, portion of the cornea The 
iris was slightly congested and thickened 


Ten Days (fig 1 D) — The edema of the lower half of the cornea had disap- 
peared, and the corneal opacification was less intense Blood vessels began to 
encroach on the limbus about the fifth day, and after ten or twelve days superficial 
loops extended 2 to 3 mm into the cornea The vessels sometimes exhibited 
irregular dilatations, with hemorrhages surrounding the bulbous ends Vessels 
did not enter the corneal opacity from the ischemic area, but they arose from 
intact vessels around the edges of the corneal opacification If the necrosis of 
limbal vessels was only superficial, vessels from deeper loops entered the postenoi 
lajers of the cornea in the form of straight, brushlike projections The most 
intense vascularization of the cornea could be produced by the intracorneal 
injection of alkali immediately adjacent to, but not involving, the limbus Small 
injections of alkali in the center of the cornea, leaving a rim of clear cornea 
around the entire periphery, produced little, or no vascularization It was possible 
for vessels to pass through short stretches of relatively clear cornea if the lesion 
to which they were directed was sufficiently large 


Seventeen Days (fig 1 E ) — The vascularization of the cornea was clearly 
visible to the left of the relatively thin opacity 


Explanation of Plate 

Fig 1 — A, rabbit ev e fifteen minutes after three minute irrigation of the upper 
half of the cornea with a solution of twentieth-normal (02 per cent) sodium 
hydroxide made isotonic by the addition of sodium chloride This exposure has 
produced a dense white corneal opacification, with ischemia of the adjacent 
limbal region above Figure 1 B to F and figure 2 A to C, inclusive, are photographs 
of the same ejc at various intervals after exposure 

B, five hours after exposure Moderate conjunctival edema has developed, 
the corneal epithelium has sloughed and shreds of desquamated tissue and exudate 
arc present in the lower cul-de-sac 

C, three dais after exposure The conjunctival edema has already subsided 
leaving subconjunctival hemorrhages in the necrotized tissue above The corneal 
cdctna has spread from the original lesion to involve previously clear cornea 

D, at end of ten dav s The secondary edema of the cornea, below, has entirelv 
disappeared, and the opacification, above, is relativelj light 

at end of seventeen dajs Large, superficial vessels are proceeding into the 
burned area from the uniniolied limbal plexus laterallj 

r , at end of twentv -seven da>s The corneal infiltration has become heavier 
vhovc^' 5 5 C " ln al ^° 1)0 sccn cntenn S the ann * rom the right side of the lesion 
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Twenty-Seven Days (fig IF) — The opacity had become more dense because 
of a cellular infiltration m the cornea, and this was associated with increased 
conjunctival congestion and some mucopurulent discharge 



Pig 2 — A, eye forty-two days after exposure Shallow ulceration of the 
cornea is present over the dense, yellowish white infiltration, and large vascular 
trunks with many branches have pushed into the lesion from three sides In 
the vascularized area the mild haziness is largely contributed by the edema 

B, three months after exposure The corneal opacification has cleared greatly, 
leaving some irregularity of the surface, mild edema and faintly visible blood 
vessels An iridescent opacity of the lens capsule is limited to a small, round 
area in the center of the pupil and does not extend into the anterior cortex 

C, ten months after exposure The corneal opacity is less intense, largely 
owing to disappearance of the corneal edema and vascularization Regenerating 
corneal epithelium has earned limbal pigment onto the cornea at 11 o clock, the 
so-called pigment slide An elevated scar persists centrally The haziness sur- 
rounding this is largely caused by the deposition of cholesterol A few peripheral 
anterior synechias lie under the burned area, from 9 to 12 o clock Development 
of the capsular cataract has not progressed 
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Forty-Two Days (fig 2 A )— The corneal infiltration was somewhat more 
localized, and blood vessels were making their way into the area 

Nviety-Fwe Days (fig 2 £) —The area of dense corneal infiltration had dis- 
appeared, leaving the surface of the cornea in this region uneven The vasculari- 
zation, which was partially faded, arose from limbal blood vessels at the side 
of the ischemic area, at 11 o’clock, and entered the cornea m a single plane about 
one third of the thickness of the cornea beneath the surface Mild edema of the 
corneal epithelium and stroma persisted in the central portion of the lesion, and 
the endothelium was cloudy Several peripheral anterior sjnechiase underlay the 
most severely involved portion of the cornea The anterior capsule of the lens 
had a sharply circumscribed opacity with a metallic sheen, but the underlying 
cortex of the lens remained clear 

Next Seven Months — During this time the cornea became clearer, largely 
because of disappearance of the corneal edema and fading of the vascularization 



Fig 3 Central corneal opacity shown in figure 2 C, as seen with the slit 
lamp A yellowish white opacity lies m the central third of the cornea, overlying 
which is a network of blood vessels, many of them bloodless The underlying 
corneal endothelium is thickened A vascularized scar, below, is elevated above 
the surface of the cornea In the middle third of the stroma are many needle-like 
crystals of cholesterol 

mto so-called ghost vessels, which contained no blood (fig 2 C) Examination 
with the slit lamp at ten mojiths (fig 3) revealed the presence of many needle-like 
crystals (probably cholesterol) deep within the corneal stroma 


MILD SODIUM HYDROXIDE BURN Or THE 


Irrigation of the rabbit eye with twentieth-normal sodium hydroxide 
for thirty seconds or less without subsequent lavage produced a relatively 
mild lesion As compared with that described m the preceding section, 
the acute conjunctival s) mptoms (e g , edema, necrosis of limbal vessels 
and petechial hemorrhages) were less pronounced, the corneal opacifica- 
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tion was less dense, ulceration rarely extended deeper than the epithe- 
lium, vascularization of the cornea was usually limited to a few loops 
of supei ficial vessels which faded within a week 01 two, late infiltrations 
of the cornea weie unusual, and iritis was mild 

SEVERE SODIUM IIVDROXIDE BURN or TI1E RABBIT EYE 

Devastating lesions of the rabbit eye could be produced by irrigation 
of the entile cornea of a proptosed e\e for ovei three minutes with a 
twentieth-normal solution of sodium hydroxide Noteworthy in the 
clinical course of such bums weie necrosis of the conjunctiva, with 
desquamation of large sheets of tissue, pearly white, ischemic neciosis 
of the limbal blood vessels, accompanied with hemorrhages, almost 
complete opacification of the cornea, with early desquamation of the 
epithelium, poor staining of the opaque cornea with fluorescein in 
spite of the fact that the surface was completely denuded of epithelium , 
purulent infiltration of the cornea within a week or ten days, associated 
w ith deep ulceration and perforation , extreme congestion and thickening 
of the iris (thrown into folds), frequently associated with hypopyon, 
and a capsular cataract, visible after a few hours Descemet’s membrane 
was remarkably resistant to alkali, often remaining clear and intact 
although the overlying cornea became opaque and sloughed In spite 
of the obvious necrosis of the conjunctiva and the purulent nature of 
the reaction, symblepharon practically never ensued in the rabbit The 
necrosis of the limbal vessels was ordinarily so complete that superficial 
vascularization did not occur, although deeper vessels might arise from 
less severely burned portions of the limbus The regenerating con- 
junctiva might encroach on the ulcerated cornea, but fleshy, pterygium- 
like growths over the centei of the cornea did not ordinarily occur m 
rabbits 

SPECIAL CHARACTERISTICS OF ALKALI BURNS OF 
THE HUMAN EYE 

Alkali burns of the human eye have a strong a predisposition to 
development of localized coineal infiltrations about one to three weeks 
after mjui} 

In figure 4 A is pictured a mild lye burn four hours after injury Little 
cloudiness of the cornea was detectable at this time However, eight days later 
(fig 4 B) a localized, round area of corneal infiltration had developed at 8 o’clock, 
toward which was directed a sheaf of blood vessels from the limbus The over- 
lying corneal epithelium took a faint green stain with fluorescein Similar late 
infiltrations occurred in rabbit eyes burned with sodium hydroxide (fig 4 C) 

Ischemic necrosis of the limbal region notoriously carries an unfa- 
vorable prognosis Vascularized connective tissue frequently arises from 
the necrotic area and proceeds like a pterygium ovei the surface of 
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the burned cornea (fig 5 A and B ) This fleshy membrane may also 
be continuous with adhesions between the lids and the globe, producing 
a complete symblepharon (fig SC) The direct relation between 
ischemic necrosis of the limbus and the tendency to late infiltiation 
and ulceration of the coinea is less certain 

Severe corneal burns m human eyes are pi one to undergo relapses, 
in which the eye becomes irritable and small ulcerations and low grade 
iritis appeal The cornea may become progressively thinner, fiequently 
lesulting in staphyloma if theie is an associated secondary glaucoma 



Fig 4 — A, lje burn of a human e\e four hours after injury Some mucus 
lies on the limbus at 5 o’clock, but there is only a suggestion of corneal haziness 
at 8 o’clock. 

B, same eye as that shown m A eight dajs after injury A localized, round 
area of corneal infiltration has developed, toward which hmbal blood vessels are 
directed 

corneal infiltration, which did not appear until fi\e dajs after injection 
of 0 1 cc of hundredth-normal sodium h>dro\ide into the cornea of a rabbit eje 

SI AGES OP CLINICAL CO ERSE 01 VLKALI BLRXS 

A re\ie\\ of the clinical couise shows that the changes fall naturalh 
into three stages (1) an acute stage consisting of ischemic necrosis 
and edema of the conjunctiva, sloughing of the corneal epithelium, 
opacification and edema of the substantia propria of the cornea and 
mtis (2) a stage of reparation including the subsidence of conjunctival 
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and corneal edema, legeneration of the epithelium, vascularization of 
the cornea with slow clearing of the opacification and disappearance of 
the iritis, and (3) a stage of late complications, which may include 
symblepharon and ovei growth of the cornea with a vascularized mem- 
brane, late corneal infiltrations, peisistent or recurrent corneal ulcera- 
tion, permanent corneal opacification, staphyloma of the cornea, per- 
sistent or exudative iritis, secondaiy glaucoma and cataract 



Fig 5 — A, severe burn of a human eye with lime a few hours after injury, 
illustrating the extreme ischemic necrosis of the limbal region, m an area from 
3 to 6 o’clock 

B, later photograph of the eye shown in A A tongue of vascularized connec- 
tive tissue is growing over the damaged cornea from the region of ischemic 
necrosis 

C, complete symblepharon, present months after a severe burn with lime 

PATHOLOGIC COURSE 

The histologic changes in sodium hydroxide burns of the rabbit eye 
will be described according to the stages of reaction just outlined, in 
an effort to elucidate some of the clinical features There are several 
acute processes directly attributable to the necrotizing action of the 
alkali and secondary reactions, which are reparative in nature or result 
in secondary complications 
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ACUTE STAGE 

Histologic Evidence of Rate and Depth of Penetration of Alkali— In the 
moderately severe alkali burn previously described (irrigation of the rabbit eye 
for three minutes with twentieth-normal sodium hydroxide), the corneal endo- 
thelium showed signs of disintegration in the burned area three minutes after 
the irrigation was completed At the end of ten minutes (fig 6) the endothelium 
underlying the exposed area had largely been desquamated The alkali apparently 
penetrated the posterior chamber of the eye and altered the permeability of the 
vessels m the ciliary processes, resulting in edema of the ciliary processes within 
an hour (fig 7 A) and sometimes a large cystic bleb, similar to that described by 
Greef (fig 7 B ) The capsule of the lens was damaged early, particularly within 
the pupillary space, and m twenty-four hours a capsular opacification could be 
detected clinically 



Fig 6 — Section of the posterior layers of the rabbit cornea ten minutes after 
three minute irrigation with twentieth-normal sodium hydroxide In the burned 
area, on the right, the endothelium has already become fragmented and has 
partially desquamated 

Unless otherwise noted, subsequent histologic material was prepared by irri- 
gation of one-half the proptosed rabbit eye for three minutes with isotonic 
twentieth-normal sodium hydroxide and fixation in Zenker’s fluid, and the sections 
were stained with hematoxylin and eosm 


Conjunctival Changes — At the end of three minutes (fig 8 A), the conjunc- 
tival epithelium had been entirely sloughed, and the subconj uncti\ al tissue was 
disorganized The cellular structure of the w’alls of blood vessels was disinte- 
grated, and basophilic shadows of red blood cells remained m the lumens At 
the end of thirty minutes the burned conjunctiva had completely lost its normal 
structure At one hour swirls of eosinophilic, amorphous material (probably 

serous exudation) v ere present, and at the end of two hours polymorphonuclear 
cells appeared 
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Fig 7 — A, ninety minutes after exposure Edema of the ciliary processes 
X 130 ' 

B, forty-five minutes after exposure A large cystic bleb has developed in 
the ciliary processes (“Greef cyst”) X 35 





. J 7 ' 8 . ? — t ^ iree minutes after irrigation with twentieth-normal sodium 
iiidroxide uas stopped There are complete desquamation of the conjunctnal 
epithelium and extensile necrosis of all the deeper structures X 300 

B, section through the superficial scleral tissue of the limbus thirty minutes 

bI °° d '' eSSd h3S b “ 0n1 ' “ aCeUU,ar nm surro ™ dl "8 => 
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vessel became an acellular nm surrounding a thrombus The underlying sclera 
was characterized by feathery lamellations and small bundles, representing cross 
sections of remaining fibers 

Early Corneal Changes —The. corneal epithelium became peghke, with dis- 
placement of the cell nuclei toward the surface (fig 9 A) The cornea was 



Fig 9 — A, section of corneal epithelium three minutes after exposure The 
more severely burned portions on the right show anterior displacement of the 
cell nuclei, peg-shaped cells and beginning detachment of the epithelium from the 
underlying stroma X 480 

B, from the same eye as that pictured in A, showing fragments of partially 
desquamated epithelium on the left, and, on the right, complete denudation of 
epithelium X 130 


rapidly denuded of epithelium because the basal layers became loosened from the 
underlying stroma and the cell membranes and cytoplasm disintegrated (fig 9 A 
and B ) 
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After irrigation with sodium hydroxide, the corneal stroma appeared washed 
out (fig 10 A), leaving horizontal lamellas separated by feathery striations (fig 
12 A) Metachromatic staining of intercellular mucoid (toluidine blue stains mucoid 
purplish) began to decrease after eight hours and almost disappeared twenty- 
four hours after exposure to alkali Fragmentation and disappearance of the 
stroma cells were clearly visible at the end of three minutes (fig 10 B), and by 
eighteen hours the necrotized area had become acellular The endothelium under- 
lying the exposed area was rapidly destroyed by the alkali, and corneal edema 
developed (fig 10C) As seen under high power magnification, the nuclei m 
edematous areas were stretched into angular shapes by the distorted fibers and 
membranes (fig 10 D) After two hours polymorphonuclear cells began to enter 
the cornea peripherally (fig 11 A) and were usually found in the loose textured, 
superficial layers of the cornea nearest the burned area (fig 11 B) 

Intis — As soon as three minutes after irrigation with twentieth-normal sodium 
hydroxide traces of serum could be seen in the anterior chamber, and after 
thirty minutes to one hour (fig 12 A) the anterior chamber was filled with serous 
exudation Within four hours a few polymorphonuclear cells could be found in 
the anterior chamber, and after four days they were present in great numbers in 
the anterior chamber and the iris (fig 12 B ) The purulent reaction usually 
subsided within several days, but the iris continued to show increased vascularity, 
edematous thickening and early fibrosis Disorganization of the pigment epithe- 
lium occurred later 

It has already been mentioned that the ciliary processes were affected soon 
after exposure to alkali, with development of edematous bullae of the surface 
epithelium (fig 7 B ) and edema of the processes (fig 7 A) This acute process 
usually subsided after one week 

REPARATIVE STAGE 

Conjunctiva — In the rabbit, the regeneration of the conjunctival epithelium 
was rapid At the end of forty-eight hours the surface of the burned conjunctiva 
was covered with new epithelium, and this might continue growing over the 
surface of the adjacent burned cornea (fig 13 A) Astonishingly little fibrosis 
occurred in the damaged conjunctiva of the rabbit eye 

Cornea — Six hours after exposure to alkali a single layer of rounded epithelial 
cells was found overlying the burned stroma in the periphery (fig 13 5) These 
plump regenerating cells proceeded over acellular areas of burned stroma without 
difficulty and rapidly became stratified, with flattening of the superficial layers 
(fig 14) However, if the underlying stroma was unduly affected by purulent 
infiltration or rough areas of ulceration, the new-formed epithelium adhered 
poorly In addition, excessive and irregular thickening of the epithelium might 
develop, the cells being of irregular sizes and shapes, with uneven stratification 
(figs IS A and B ) 

Vascularization of the cornea proceeded m from the limbal vessels soon after 
seven days Most often the vessels were located m the loose, damaged tissue of 
the anterior third of the stroma (fig 13 A), but they might he deep within the 

cornea if the superficial limbal vessels had been thrombosed or the corneal burn 
was severe (fig 155) 

Repair of the acellular zones in the burned stroma began after twenty-four 
hours with the appearance of elongated cells m the adjacent, less involved arda 




Figure 10 

(See legend on opposite page) 
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Fig 11 — A, section at periphery of the rabbit cornea burned with twentieth- 
normal sodium hydroxide two hours previously Polymorphonuclear cells have 
already begun to infiltrate into the anterior layers of the stroma 

B, section of rabbit cornea eight hours after exposure The corneal epithelium 
has sloughed completely, polymorphonuclear cells have infiltrated into the loose- 
textured stroma anteriorly, dark-staining, elongated cells are present in the less 
severely burned stroma on the left , the endothelium has desquamated on the right, 
and exudation into the anterior chamber has already developed 


Explanation of Plate 

Fig 10 — A, section of rabbit cornea ten minutes after ten minute irrigation 
with tenth-normal sodium hydroxide The anterior third appears washed out, 
and metachromatic staining with toluidine blue in such areas revealed loss of 
mucoid Mallory’s connective tissue stam 

B, same eye as that from which sections appear in figure 9 A and B, showing 
contrast between the burned corneal stroma, above, and the normal stroma, below, 
to which the alkali apparently did not penetrate X 670 

C, same eye as that pictured m figure 5 C, forty-five minutes after exposure, 
showing edema of the corneal stroma in the area where both epithelium and 
endothelium have desquamated 

D, section of highly edematous cornea five days after the intracorneal injection 
of a solution of sodium carbonate of pa 90 Descemet's membrane was found 
detached under tins area, with cellular proliferation and irregular regeneration 
of the corneal endothelium, probably the results of mechanical damage Similar 
distortion of cell fibers and membranes is seen after exposure to solutions of 
higher pn, which also damage the corneal endothelium X 670 
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Fig 12 A, one hour after exposure Serous exudation has already appeared in 

the anterior chamber X 130 

B, within four days after exposure Polymorphonuclear cells have appeared 
in the iris, the anterior chamber and the limbal region of the cornea 
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up m palisade formation beneath an acellular area, into which they could not 
penetrate 

After several weeks, a severely burned cornea might be seen to be converted 
into swirls of connective tissue and blood vessels (fig 17 A) The central area of 
burn sometimes showed a tremendous heaping up of scar tissue and \essels, 
several times the thickness of the normal cornea (fig 17 B) 

The endothelium, which was rapidly desquamating in areas to which the 
alkali had penetrated, might be regenerated as earl} as fort} -eight hours later 
(fig 16 B) Reduplication of the la\ers of new endothelium was common It is 



Fig 14 — Section of rabbit cornea eight days after the intracorneal injection of 
0 1 cc of fiftieth-normal sodium hydroxide The epithelium has regenerated and 
is partially stratified, remaining adherent to a completel} acellular stroma X 300 

to be noted that edema of the corneal stroma might persist for a few w'eeks 
after regeneration of the endothelium 

COMMENT 

The proclivity of alkali burns to develop unforeseen complications 
is well known The statement that alkali burns are progiessive in 
nature generally refeis to the observation that the initial cloudiness 
of the cornea may give no foreboding of the subsequent course and final 
corneal opacification However, the indrudual factors which aie 
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Fig IS — A, same eye as that pictured in figure 12 B, showing unhealthy- 
regeneration of the corneal epithelium over stroma containing many polymor- 
phonuclear cells 

B, section of a se\ erely damaged cornea at the end of fourteen days The 
corneal epithelium shows irregular and excessne stratification and poor adherence 
to the underh mg stroma The stroma is heaul} \ascularized 





Figure 16 

(See legend on opposite pagt ) 
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responsible for the poor visual prognosis may be exceeding y vr » 
e. g , corneal infiltrates, secondary infection, ulceration, persistent edem , 
vascularization, fibrous tissue scarring, growth of a vascularized mem- 
brane over the surface of the cornea, staphyloma of the cornea, sym- 
blepharon, iritis, secondary glaucoma and cataract The underlying 
causes of many of these complications are obscure, but some are cer- 
tainly interrelated, e g, (a) destruction of the corneal endothelium, 
with resulting corneal edema, (&) secondary infection, corneal infiltra- 
tion and ulceration, although infiltration and ulceration can probably 
occur without secondary infection, (c) intis and secondary glaucoma, 
and (d) desquamation of the conjunctival and corneal epithelium in 
association with pannus overgrowth of the cornea and symblepharon 


Unlike alkali burns, ocular burns with acids are nonprogressive, 
and the ultimate prognosis can usually be estimated with accuracy soon 
after the injury (except for burns with hydrofluoric acid and acids 
containing heavy metals, such as chromic acid) A comparison of 
the pathologic changes m acid and alkali burns reveals interesting 
differences, which suggest more fundamental causes of the compli- 
cations following alkali burns These characteristics have been discussed 
in the literature and have been reviewed previously 3 The following 
factors appear to be of etiologic importance 


Deep Penetrability of the Alkali — Unlike the condition m acid 
burns, the corneal epithelium is loosened by alkali within a few minutes 
and can be wiped off with the slightest amount of trauma An intact 
epithelium protects the cornea against injury by substances with a pH 
m the acid range but has little protective effect against substances with 
a pH m the alkaline range 2 A second factor which reduces the penetra- 
bility of acid may be a strong tendency to fixation of the anion by the 
corneal proteins 3a For these reasons, trichloroacetic acid is commonly” 
used for superficial cauterization of the cornea After the application 
of this acid the cornea may appear completely opaque, but within a few 
days the precipitated superficial layers will slough off, leaving entirely 
clear corneal stroma underneath Histologically, such delimitation of 
lesions due to acids has been demonstrated 3 In contrast to this, alkali 


3 (a) Friedenwald, J S , Hughes, W F, Jr, and Herrmann, H Acid 
Burns of the Eye, Arch Ophth 35 98-108 (Feb ) 1946 (b) Hughes 1 


Explanation of Plate 

Fig 16 — A, twenty-four hours after exposure Many new, elongated cells 
with single, dark nuclei have appeared in the area beneath the severely burned 
portion X 130 

B, section of the posterior layers of a cornea exposed forty-eight hours previ- 
ously The new-formed mononuclear cells have prominent nucleoli and basophilic 
cytoplasm The stroma abo\e is completely acellular X 670 
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Fig 17 — A, fiie weeks after ten minute irrigation with tenth-noimal sodium 
hydroxide The normal stroma has been replaced with swirls of connective tissue 
and blood vessels 

B, thirty-three days after exposure to twentieth-normal sodium hydroxide 
A huge central granuloma has developed, more than doubling the thickness of the 
cornea in this area 
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is said to form soluble albuminates, which do not obstruct further 
penetration Ammonia penetrates into the anterior chamber within 
fifteen seconds after its application to the eye 4 and early histologic 
evidence of damage to the deeper structures of the anterioi oculai 
segment after exposure to sodium hydroxide has been illustrated 

Fiom the physical considerations of loosening of the corneal epi- 
thelium and deep penetrability of alkali, some of the sequelae can be bettei 
understood e g , secondary infection, which can easily enter the cornea 
denuded of epithelium, deep corneal necrosis and permanent scarring 
of the substantia propria, early edema of the cornea secondary to 
damage of the endothelium, serous exudation into the antenor chambei 
and ciliaiy processes, glaucoma secondary to the iritis, perhaps accen- 
tuated by the edema of the ciliary processes, and capsular cataract 

Loss of Corneal Mucoid — Alkali readily hydrolyzes corneal mucoid 
As shown previously, the corneal stroma has a washed-out appeal ance 
after irrigation with alkali, and metachromatic staining for mucoid 
reveals a decrease twenty-four hours after exposure Acid burns of 
similar severity show no loss of metachromatic staining at the end of 
twenty-four houi s Meyer and Chaffee 5 made chemical estimations 
of hexosamine m corneas exposed to alkalis and acids and found a 
significant decrease only in the alkali-treated corneas The possible 
importance of this difference between acid and alkali burns cannot be 
evaluated at piesent 

Late Corneal Infilti ation — This unpredictable, but not uncommon, 
complication of alkali burns is one of the causes of i elapse m cases in 
which there is apparent improvement Polymorphonucleai cells entei 
the periphery of the cornea within a few hours after mjuiy This 
cannot be in lesponse to secondary infection, for cultures of the con- 
junctival sac are usually sterile for the first twenty-four hours aftei 
exposure It is more likely that a chemotactic substance is produced 
by the alkaline hydrolysis of the corneal tissue In preliminary 
experiments, Friedenwald, Hughes and Herrmann c have shown that 
certain fractions of alkaline hydrolysates of the beef cornea will produce 
corneal infiltration when injected into the rabbit cornea The role 
w Inch secondary infection might play m the development of later corneal 
infiltration is not clear In some instances purulent infiltrations and 
deep coineal ulceration leading to perforation are associated with 

4 Siegrist, A Konzentrierte Alkali- und Sauerewirkung auf das Auge 
Ztschr f Augenh 43 176-194, 1920 

5 Meyer, K , and Chaffee, E Unpublished data, 1942 
data^l 942 CdemVald ’ J S ’ HugheS ’ W F ' Jr - and Herrmann, H Unpublished 
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purulent conjunctival discharge and endophthalmitis Such complica- 
tions are undoubtedly bacterial in origin 

Necrosis of Limbal Blood Vessels — Ischemic necrosis of the limbal 
region readily occurs with alkali burns of moderate severity The extent 
to which this contributes to the seventy of the associated corneal lesion 
is uncertain A few observers 7 have described a corneal lesion 
secondary to a localized burn of the limbal sclera It is possible, how- 
ever, that the application of the acid or alkali might have spread over 
the surface of the cornea or that the concentration of corrosive used 
was sufficiently high to penetrate into the cornea or the aqueous from 
its site of application on the sclera In the investigation of this ques- 
tion, I injected 0 2 to 0 5 cc of twentieth-normal sodium hydroxide 
(the concentiation used to produce moderately severe corneal lesions) 
subconjunctivally and intrasclerally at the limbus in 5 rabbit eyes, m 
2 of which injections were made into one-half the limbal circumfer- 
ence The sclera at the site of the injection became translucent, and 
the areas of injection became chemotic and ischemic In none of these 
eyes, however, did any secondary opacification of the cornea result 
Injection of 0 1 cc of 5 per cent sodium hydroxide in a localized area 
of the scleral limbus in 3 eyes produced intense corneal opacification 
and purulent intis, the corneas perforating after eight days In view 
of the penetrating qualities of such a strong solution, it is likely that 
the alkali diffused into the cornea and the aqueous before it was 
neutralized by the natural buffering capacity of the tissues 

Growth of Vasculanzed Connective Tissue ova the Surface of the 
Cornea — A fleshy, pterygium-like tongue of tissue frequently grows 
over the surface of the burned cornea, especially when the adjacent 
limbal region is involved (fig 5 A and B ) In the rabbit this picture 
does not develop completely, but, as illustrated in figure 12 B, the 
conjunctival epithelium may grow over the surface of the cornea When 
a vascularized membrane covers the cornea, later efforts to improve 
vision by keratectomy or keratoplasty are greatly hampered When this 
tissue also forms adhesions with the palpebral conjunctiva, the problem 
of correcting the symblepharon is added to the difficulties 

Persistent Corneal V asculanzation and Edema — Occasionally the 
corneal vascularization following a severe alkali burn becomes intense 

7 Denig, R Ueber Ammomakverletzungen des Auges, Ztschr f Augenh 
11 308-311, 1904 Thies, O Bisher mcht beobachtete Spatfolgen bei Veratzun- 
gen des Auges nut Alkahen, Arch f Augenh 105 47-54, 1931 Neumann, J 
Fruhzeitige operative Behandlung der Augenveratzungen sowie lhre experimen- 
tellen und pathologisch-anatomischen Grundlagen, Kim Monatsbl f Augenh 
95 491-515, 1935 Schmelzer, H Subhmatveratzung des Auges, ibid 90 184- 
190, 1933 
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and may form nodules of granulation tissue on the surface (fig 18). 
In addition to the production of irregular astigmatism, the eye frequently 
remains irritated for months or years Many times, a low grade edema 
of the cornea persists Early in the course of the alkali burn the corneal 
infiltration and cloudiness seem to clear simultaneously with the ingrowth 
of blood vessels However, persistence of corneal vascularization may 
impair later clearing of the opacity and may possibly be related to 
late irritability of the eye 

Recta tent Corneal Ulceiahon— One cause of late recurrent ulcera- 
tion in corneas heavily scarred with corrosive agents has been suggested 
by Mann and Pullmger, 8 who observed that deposits of cholesterol in 



Fig 18 Five weeks after exposure An elevated mass of vascularized tissue 
persists in the center of the lesion 


old burns due to mustard gas (dichloroethyl sulfide) erupted through 
the corneal epithelium Similar crystalline deposits have been observed 
m the corneal scars following alkaline burns (fig 3) 

Spontaneous Cleanng of the Conical Opacity — With the passage 
of time the corneal scars of alkali burns may show remarkable clearing 
The proliferation of spindle-shaped cells m the corneal stroma adjacent 
to the acellular areas previously exposed to alkali represents an early 
attempt at regeneration of the stroma cells (fig 16^4 and B ). There 
are other conditions m which new cells grow into devitalized, but other- 
wise uninju red, stroma, resulting m complete transparency of the cornea 


8 Matin I , and Pullmger, B D A Study of Mustard Gas Lesions of 
ie k.yes of Rabbits and Men, Proc Roy Soc Med 35 229-244 1942 Am T 
Ophth 26-1253-1277, 1943 ’ J 
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Tins may be seen in the icports on successful grafting of formaldehyde- 
fixed cornea Also, bums with solid carbon dioxide result m temporary 
complete loss of all cellular structures m the affected area, with 
subsequent regrowth of new stioma cells and ultimate complete restitu- 
tion of the normal histologic and clinical appearance of the cornea 
Therefore, the ulceration, scairing and other late changes which occur 
aftei alkali bums cannot be attributed solely to the initial devitalization 
or loss of all cellular constituents but must be due to some accompanying 
change in the collagenous or extracellular structure which makes full 
recovery impossible Many of the prohfeiating cells at the edge of 
alkali-burned areas probably finally^ become fibroblasts 

SUMMARY 

Studies w^ere made of the clinical and pathologic course of sodium 
hydroxide burns of the rabbit eye and of the clinical observations on 
alkali burns in human eyes The course of an alkali burn may logicall) 
be divided into three stages, wuth the following pi ominent characteristics 
Acute Stage — This stage consists m ischemic necrosis and edema of 
the conjunctiva and limbal legion of the scleia, sloughing of the 
corneal epithelium, histologic evidence of rapid and deep penetration 
of the alkali with necrosis of cells in the corneal stroma and endothelium, 
loss of corneal mucoid, edema of the corneal stroma and ciliary processes, 
infiltration of polymorphonuclear cells into the cornea and iritis 

Repaiative Stage — This stage includes the subsidence of conjunctival 
and corneal edema, regeneiation of the conjunctival and corneal 
epithelium, vascularization of the cornea, clearing of the corneal opacifica- 
tion, proliferation of elongated mononuclear cells at the periphery of the 
burned area in the corneal stroma, regeneration of the corneal endo- 
thelium and disappearance of the intis 

Stage of Late Complications — At this stage there may be localized 
corneal infiltrations, progressive or recuirent corneal ulceration, over- 
growth of the cornea with a vascularized membrane, permanent corneal 
opacification, staphyloma of the cornea, persistent or exudative iritis, 
secondary glaucoma, cataract or symblepharon 

Unlike the nonprogressive course of acid burns, alkali penetrates 
rapidly and deeply into the anterior ocular segment, and mucoid dis- 
appears from the involved corneal stroma 

The possible causes and significances of leukocytic infiltrations into 
the cocnea, necrosis of the limbal blood vessels, overgrowth of the cornea 
with vascularized connective tissue, persistent corneal vascularization, 
recurrent ulceration and spontaneous clearing of the cornea are discussed 
briefly 

Wilmer Ophthalmological Institute 



ANIMAL OPERATING EQUIPMENT FOR EXPERIMENTAL 

OCULAR SURGERY 


HERBERT M KATZIN, MD 
NEW YORK 

M Y ASSOCIATES and I were confronted with the problem of 
devising an operating setup for experimental surgery which 
would be suitable for operating on the eyes of small animals, particulaily 
rabbits The apparatus which I am about to describe was homemade, 
is lather simple m construction and has been veiy satisfactory We 
felt that it would be woith while to offer this description 

The table is made out of a rectangular slab of hardwood mounted 
on an elevating table We used the elevating table of a Zeiss slit lamp, 
so that the swinging aim could also be utilized All the parts that 
fasten to the hardwood table are easily removable, for cleaning The 
animal is immobilized by means of four clamps which hold the paws, 
two side boards that lie alongside the flanks and a U-shaped neck 
piece A hammer lamp mounted on a gooseneck is fastened to the side 
of the table m such position that the spotlight falls on the operative 
field To the swinging arm of the elevating table is attached a metal 
crossbar, which supports a binocular dissecting microscope or a cameia 

DETAILS OF CONSTRLCTION 

The hardwood slab is 31 by 13 by 34 inch (78 by 33 by 19 cm ) and is 
provided with slots and holes that accommodate the removable parts The 
clamps used to immobilize the paws are made crotch shaped, are lined with 
sponge rubber and lock shut by means of a metal hinge adapted for the purpose 
These damps are 1 34 by 1 34 inches (4 5 by 4 5 cm ) and 1 inch (2 5 cm ) thick, 
with inside measurements of 34 by 134 inches (2 by 3 cm ) , and the round 
base peg is % inch in diameter The neck piece is 334 by 3^4 by 1 inch (8 by 8 
by 2 5 cm ) m outside dimensions and 2J4 by 3 inches (5 4 by 7 6 cm ) in inside 
dimensions The base of the neck piece locks into a slot m the hardwood table 
and is fastened with a hook and eye catch A cord passes through slots on the 
free ends, to hold the neck of the rabbit The side boards are 2 by 5J4 mches 
(5 by 13 cm ) and 34 inch (0 95 cm ) thick They are fastened to the table 
with two 3 inch (7 cm ) nails, which slide into holes m the table and are locked 
in position with hook and eye catches A cord is provided that passes over the 
side boards, to hold the body of the rabbit 

This study was made under a grant from the Ayer Foundation 

From the Corneal Research Laboratory' of the Manhattan Eye, Ear and 
Throat Hospital 
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The position of the neck piece is stationary, as it that of the side boards, 
but the paw clamps may be shifted about into the holes provided, depending on 
the size of the animal 

The head of the rabbit is immobilized with two U-shaped Y& inch (0 32 cm ) 
wires The free ends of each wire are passed through holes in the wooden 
table, so the top holds the rabbit’s head. One is curved to fit along the back 
of the head , the other passes through the mouth like a bit and over the nose 
An aluminum pan 7 by 12)4 by 2)4 inches (17 5 by 31 5 by 6 cm ) is sus- 
pended by a short chain beneath the upper end of the table, for waste material 
To furnish a hand rest while the surgeon is operating, a three-legged, round 
aluminum table with a hole in the center is provided, which fits under the drape 



o a A ai T al ln °P erati ng position, showing the wires that immobilize 

e lead d, hand rest in position The drape is placed over this 


This table is 6 inches (15 3 cm) in outside diameter, 3)4 inches (9 9 cm) in 

inside diameter and % inch (0 32 cm ) thick and is mounted on 2)4 inch (5 5 cm ) 
legs ' 

^ ^ S eyeba11 ls achieved by passing four equidistant 0000 
do ts of a „T“ mat,C TT J hr0Ugh ,he 1,mtas and "™ d ”* around 

s trTs “> 

,™ S effeCt, ' C ' y h ° W ' yCh<1S ° U ‘ ,1,e fie,d ’ 50 to no l.d retractor 







218 


ARCII IVES' Ob OPHTHALMOLOGY 


MLTIIOD OI OPERVriON 

The rabbit is completely immobilized on the table until it has been put to 
sleep with sodium pentobarbital injected intravenously, in a dose of approximateh 
10 mg per pound of bod> weight Then the neck clamp is removed, and the 
two U-shaped wires arc put into their respective positions, to hold the head The 
operative area is then painted with a 1 1,000 solution of /epluran chloride, and 
2 per cent solution of procaine hydrochloride is injected into the conjunctnal 
surface of the lids and behind the eyeball The hand rest is then put in place 
and the sterile sheet draped over the field The fixation sutures are placed 



Fig 4 — Fixation of the eyeball by means of sutures passed through the limbus 
and fastened to cleats on the metal disk This disk is supported by the hand rest 
under the drape 


radially, superficially in the limbus, and wound aiound the cleats of the aluminum 
disk 

The operator controls the position and focusing of the dissecting microscope 
by means of a sterile rubber cap, which covers the focusing knob 

COMMENT 

The use of local injection of procaine, as well as intravenous injec- 
tion of pentobarbital, has gieatly unpioved our anesthesia There 
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is great individual variation m the effect of intravenously administered 
anesthetics m rabbits, when we depended on them alone, too often the 
anesthesia was either too deep or too light Our technic now is to use 
the barbiturate as a basal anesthetic and to rely on procaine for complete 
blocking of pain sensation These drugs are mutually antagonistic 
so far as any toxic effect is concerned The lids are anesthetized, 
in order that they may be sewn togethei for protection when the opeia- 
tion is completed 

Our method of fixation of the eyeball was worked out foi the 
cornea-grafting operation These sutures are removed at the com- 
pletion of the operation, and they do no harm If mtraoculai operation is 
to be pei formed, three, instead of four, such sutuies can be used and 
they should be placed slightly faither back, beyond the limbus For 
other types of operation, the sutures may be passed through the lids 
and the nictitating membrane instead We use the sutures over and 
over, resterihzing them by soaking in antiseptic solution (zephiran 
chloride, 1 1,000) 

summary 

Animal opeiatmg equipment and the methods used for expenmental 
ocular surgery on the rabbit aie presented The equipment described 
has been used in hundreds of opeiations and has been entirely satis- 
factoiy m our hands 

1148 Fifth Avenue 



SCOTOMA AS A COMPLICATION OF DECOMPRESSION 

SICKNESS 


RICHARD H WHITTEN, AB 
BERKELEY, CALIF 

E ARLY attention to physiologic disturbances on ascent to high alti- 
tudes was directed to the effects of decreased partial pressure of 
atmospheric oxygen The elimination of this factor with the use of 
modern oxygen equipment has disclosed new aspects of the situation no 
less senous in the development of full utilization and effectiveness of 
present and future aircraft in war and commerce 1 

When men are exposed to low barometric pressures equivalent 
to altitudes greater than 25,000 feet (7,500 meters), symptoms of decom- 
pression sickness frequently appear These symptoms become com- 
moner and severer with increases in altitude and physical activity 2 and 
are not due to inadequate oxygen content of the inspired air 3 The 
commonest symptoms are joint pains (aviator’s “bends”), thoracic 
symptoms (“chokes”), headache, abdominal gas pain, hyperventilation, 
muscular pam, dizziness and syncope, neurocirculatory postflight reac- 
tions also occur 4 Any of these symptoms may prove disabling 

From the Aero Medical Unit of the Division of Medical Physics and Medi- 
cine, University of California 

The work described in this paper was done under the direction of Dr J H 
Lawrence, under a contract recommended by the Committee on Medical Research, 
between the Office of Scientific Research and Development and the University 
of California 

1 Lawrence, J H Aviation Medical Problems with Special Reference to 
Altitude Pain, J Nerv & Ment Dis 99 703-711 (May) 1944 

2 Cook, S F , Williams, O L , Lyons, W R, and Lawrence, J H 
A Comparison of Altitude and Exercise with Respect to Decompression Sick- 
ness, War Med 6 182-187 (Sept ) 1944 

3 Engle, G L , Webb, J P , Ferris, E E, Jr , Romano, J , Ryder, H, 
and Blankenhorn, M A A Migraine-Like Syndrome Complicating Decom- 
pression Sickness, War Med 5 304-314 (May) 1944 

4 (a) Bridge, E V , Henry, F M , Cook, S F , Williams, O L , Lyons, 
W R, and Lawrence, J H Decompression Sickness, J Aviation Med 15 
316-327 (Oct) 1944 (b) Bridge, E V , Henry, F M , Williams, O L, and 

Lawrence, J H “Chokes” A Respiratory Manifestation of Aeroembolism in 
High Altitude Flying, Ann Int Med 22 398-407 (March) 1945 (c) Goggio, 

A F, and Houck, G H Physiologic Abnormalities and Pathologic Changes 
Following Exposure to Simulated High Altitudes, War Med 7 152-156 (March) 
1945 
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In addition, defects in the field of vision during and after exposure 
are sometimes observed Negative scotoma (an area of complete 
absence of vision without irritative phenomena, such as color and lights) 
ordinarily appears first Later there is a, positive scotoma, involving 
white or colored dancing spots; shimmering, wavy lines, and the like 
(scintillating scotoma) After increasing in intensity, the scotoma 
invariably recedes peripherally, and contralateral headache usually 
follows The visual symptoms occur at altitude or after descent, 
invariably they occui with or after “bends” or 1 chokes ’ 3 Recent 
British work on the subject has been reported by Livingston 5 Casual 
observations have been made in this laboratory, and 3 cases have been 
recorded in an unpublished report by Atkinson 0 In order to add to the 
number of observed cases and to suggest the importance of certain 
observations not previously emphasized, this report is piesented 


METHOD 


In this study, 41 medical students from 20 to 29 jears of age were exposed 
to lowered barometric pressure in a decompression chamber a total of 100 times 
Ascents were to simulated altitudes of 35,000 and 38,000 feet (10,600 to 11,500 
meters) at a rate of 3,000 feet (900 meters) per minute Since comparison of 
the results obtained at the two altitudes disclosed no significant differences, no 
separation of the groups will be made Pure oxygen was supplied from a 
pressure line through constant flow masks at altitudes above 10,000 feet (300 
meters) Exposure to high altitude lasted ninety minutes unless symptoms were 
so severe that earlier descent was necessary for reasons' of safety, such subjects 
were returned to normal pressure in an airlock Since other aspects of high 
altitude physiology were being simultaneously investigated, various arm and leg 
exercises were performed by the subjects while at altitude 

Central visual fields were charted on a 1 meter, 35 degree field Bjerrum 
screen with a 3 mm w’hite test object before ascent and at ten minute intervals 
after descent Ophthalmoscopic observations on the fundi were made imme- 
diately after descent, with special emphasis on comparison of the retinal vessels 
with their preascent state 


OBSERVATIONS 


Of the 100 observed ascents, 3 7 involved descent to sea level 
because of “bends” or “chokes” and related symptoms In 4 ascents 
the subjects were removed from the chamber for such disqualifying 
reasons as gas pams, while m the remaining 49 ascents no symptoms 
occurred severe enough to make descent advisable before the regular 
termination of the run 

Visual disturbance, scotoma or headache occurred only as a result 
of ascents terminated by severe decompression sickness Of these 37 


C Visual Problems of Aerial Warfare, Lancet 2.67-73 


5 Livingston, P 
(July 15) 1944 

6 Atkinson, M The Effects of High Altitude on the Visual Apparatus 
Anatomy Records (unpublished), University of California, November 1944 



222 ARCHIVES OP OPHTHALMOLOGY 

ascents, 18 resulted in symptoms of visual disturbance or headache 
(table 1) Of these 18 ascents, 4 involved blurred vision for several 
houis, and 14 ascents, headache of twenty minutes to forty-eight hours’ 
duration, after descent (tablg 1) On 7 of these runs (5 men on 7 of 
11 ascents) scotomas were manifested after descent, and on 1 other 
ascent ( 1 man, 1 of 4 ascents) symptoms which were presumably 
scotoma disappeared suddenly on descent to 9,000 feet (2,700 meters) 
All these subjects reported headache after descent 


Table 1 — Visual Symptoms and Aftci -Effects 


\ isunl Sjmptoms 


Iso of \scents 


Lacrimation « 

Blur at altitude j 

Difficulty in focusing (not blur) > 

“Hent waies" 2 

Headache at altitude 0 

Dizziness 3 

Visual After ElTects 

Blurring 4 

Headache 

Diffuse 2 

Bilateral frontal 12 


The scotomas were characteristically bilateral and homonymous but 
not congruous, they disappeared by drifting at various speeds across 
the field m a generally counterclockwise, centrifugal manner, to leave the 
periphery of the 35 degree tangent screen m ten to forty-five minutes, 
lather smaller in diameter Two men reported disturbances m the 
light field at altitude, and similar defects were charted in the left field 
after descent One man manifested a monocular scotoma, which shrank 
and disappeared without moving 


Table 2 — Incidence of Symptoms 


In 100 exposures 

Decompression sickness 

Percentage 

40 

Visual sj mptoms 

20 


Scotomas 

7 

In 40 mstnnees of 


50 

decompression sickness 

Visual sjmptoms 

Scotomas 

20 

la 20 instances of 
\ lsual symptoms 

Scotomas 

40 


The field defects, when first charted, varied m size from about 5 by 
10 degrees to 15 degrees in width and extended through a full half of 
the binocular field, exclusive of the macular area While the defects 
w ere usually of the same general size and position in the fields of the 
two eyes, they were not identical In 1 case two separate defects w ere 
manifested m the left upper quadrant of the left field, while the light 
field showed one defect m each of the uppei left, upper right and lowei 
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light quadi ants In 2 othei cases small scotomas, isolated fiom the 
chief defect, were manifested in the field of one eye which could not be 
demonstiated m the field of the othei eye In no case did a scotoma 
approach closer than 5 degiees to the fixation point 

No significant changes m the physiologic blindspot were mani- 
fested with the taiget used 

Ophthalmoscopic examination disclosed nothing significant in the 
media, fundi oi pupillaiy leflexes 

COMMENT 

The following significant charactenstics of these scotomas weie 
noted (1) bilateial homonymous, incongiuous type, (2) consistent 
sparing of the maculai area, (3) disappeai ance by centnfugal dnfting. 
with diminishing size, and (4) fiequent involvement of both honzontal 
and veitical henufields 

Localization of a single lesion which could be justified m view of the 
seveial factors which must be consideied is difficult The dnfting natuie 
of the field defect suggests local anoxia due to a vasculai defect That 
this is aeioembolism or local vasoconstriction due to dnect nritation by 
mtiogen bubbles is not acceptable because the scotomas often develop 
dui mg oi after descent, and when onset was at altitude the subjective 
seventy, with a single exception, increased, rathei than decreased, with 
descent This is, of course, in contradistinction to the symptoms of 
“bends,” which are relieved to a notable degree by small increases in 
atmosphenc pressure That toxic products libeiated elsewhere and 
earned in the blood stream (an occuirence which has been suggested as 
a factor in the production of decompiession sickness) could cause local 
angiospasm is a possibility already suggested 3 

Location of the lesion m the letmal vessels is not easily compatible 
with the generally homonymous character of the scotomas or with the 
lack of observable ophthalmoscopic signs The known high susceptibility 
of cortical tissue to anoxia, the larger maculai and paramaculai areas of 
representation m the cortex and the peripheral, rather than central, 
drifting of the field defect suggest a location m the calcarine cortex 
Inconsistent with this, however, is the continuity of the defect acioss 
the vertical midline Progression of the scotomas thiough as much as 
270 degrees of the field has been noted, and that this is of frequent 
occurrence not only is indicated by our observations but is confirmed 
by reference to illustrations accompanying previous reports Only a 
chiasmic lesion, not compatible with other observed signs, seems to 
explain this phenomenon The dangei to life of interference with 
cerebial vascular supply is self evident, yet, as has been pointed out, 4c 
deaths in many thousands of ascents have been extremely raie 
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It is felt that correlation of the visual phenomena with othei observed 
reactions of the central nervous system and study of the basic mechanism 
of decompiession sickness as a whole are necessary to a satisfactory con- 
sideration of the visual phenomena 

The correlation between appearance of scotomas and migraine 
observed by Engel and his co-workers 3 and by Livingston B was not 
noted m this series, since but 1 of the 5 men had a history, personal or 
familial, of migraine or possible migraine 

SUMMARY 

Central visual fields were chaited for 41 men on 100 ascents Of 
this number, 28 men on 37 ascents suffered from decompression sickness 

Ten men on 18 of 34 ascents manifested various visual symptoms 
or headache 

Five men on 7 of 11 ascents manifested scotomas One man on 
1 of 4 ascents had a probable scotoma, which disappeared dui mg 
descent 

There was no correlation of the occurrence of scotoma and a 
history of migraine 

Significant characteristics of the scotomas were (1) bilateral 
homonymous, incongruous type, (2) macular sparing (3) peripheral 
drifting and (4) continuity across the vertical nudline 

Identification of the causative lesion is not at present possible 

University of California, Donner Laboratory (4) 



Clinical Notes 


INSTRUMENT FOR LOCATING RETINAL RUPTURES DURING OPERATION 
A HAGEDOORN, M D , AMSTERDAM, NETHERLANDS 

I T is necessary to check the supposed projection of a retinal rupture, 
or tear, on the surface of the sclera during the operation This is 
done either with pupillary or with scleral transillummation In using 
the latter method, I found Goldmann’s 1 instrument very satisfactory 
It consists of a small metal covei with tiny, sharp teeth, which, 
with a rotating movement, fix the cover to the sclera Subsequently, 
a very small electric lamp is inserted in it The light of this little 
lamp is completely masked by the metal cover, except for the beam 
passing through a small hole m the flat surface of the metal cover, 
adjacent to the sclera wall, which can he detected ophthalmoscopically 



Fig 1 — Drawings showing the instrument for locating retinal ruptures during 
operation 


The relative position of the spot of light of the transilluminator and 
the rupture indicate the error in localization, which with this method 
can easily be estimated and corrected 

Though this method proved to be excellent m many cases, it requires 
a skilled and careful assistant because of the following disadvantages 
First, the eye must be brought into position for ophthalmoscopic exam- 
ination with another instrument, the forceps, second, the metal cover 
may become detached from the sclera, third, the fixation of the little 
instrument is not always easy, and a few adjustments may take 
much time 


1 Goldmann, H Em einfachcs Instrumentchen 
lokalisation, Khn Monatsbl f Augenh 97 254, 1936 


zur exakten Netzhautloch- 
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Vanous instillments have been made by the instiument makei 
Buighardt to do away with these disadvantages Finally, the instru- 
ment, as shown m figure 1, was devised and proved satisfactory 

Like Goldmann’s instrument, the size of the hole is about 0 8 mm 
The fine needles are easily and safely anchored in the sclera A forceps 
is not necessary, and the instrument is even more safely fixed to the 
scleral wall as the bulbus is rotated into position for ophthalmoscopic 
inspection The assistant has only to take care that the wing of the 
instiument is directed toward the centei of the cornea and that the 
flat side of the wing is parallel with the axis of the eye Thus the 
instiument itself is an additional aid in estimating the situation of 
the meridian of the hole To detect the projection of a hole at the 
postenor pole, a somewhat longer instrument was made (fig 2), and 
my colleague and I have a number of such in the operating room, 
of various curvatures, lengths and sizes of openings, through which 
the eye is transillununated Generally we use the instrument shown 
m figure 1 YVe also had a model which was open at the end, so 



Fig 2 — Instrument foi detection of a hole at the posterior pole 

that it illuminated a larger part of the fundus, but in 1 case this gave 
use to confusion, since a detached retina makes observation less accurate 
In a case of neglected perforating injury, in which a small piece 
of iron had been firmly fixed in the sclera for many months and 
could not be removed with the giant magnet, the open model was used 
The beam of light from the open end of the transillummator was 
brilliantly seen, since there was no complicating detachment of the 
xetma, and the small round light spot was separated from it by a small, 
dark streak With a change in the position of the localizer, a spot 
could be found in which the small round light was invisible, the hole 
in the metal cover lying exactly on the small piece of iron During the 
operation the iron was found precisely at that point, so that the opera- 
tion took little time and was very simple 


CLOSTRIDIUM WELCHII PANOPHTHALMITIS 
Report of a Case 

CAPTAIN BERTRAM CAPUS, MEDICAL CORPS, ARMY OF THE UNITED STATES 

C LOSTRIDIUM (Bacillus) welchu panophthalmitis is a rare infec- 
tion of the eye The last report in the literature, by Walker, 1 
mentioned 12, previous cases and presented an adequate review of the 

1 Walker, S, Jr Prognosis of Bacillus Welchu Panophthalmitis, Arch 
Ophtli 19 406 (March) 1938 
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literature The following new case of Cl welchii panophthalmitis is 
presented for addition to the liteiatuie 

REPORT OF CASE 

A soldier aged 28 was injured on Feb 24, 1945 by the explosion of a wooden 
mine Examination at the e\ acuation hospital revealed multiple superficial 
lacerations of the face and a penetrating injury of the left eye His facial 
wounds were debrided and sutured, and a dressing was applied to Ins left eye 
He was prepared for evacuation to a general hospital for further treatment 

February 26 — The patient arrived at the general hospital, less than forty- 
eight hours after the injury During this period he had received 160,000 units 
of penicillin intramuscularly and 1 Gm of sulfadiazine every four hours Exami- 
nation on admission revealed that the patient was in severe pain and was 
dehydrated and toxic, with a temperature of 102 F and a pulse late of 100 per 
minute 

Left Eye There was no light perception or proj ection , the globe was 
immobile, proptosed and extremely tender, and there were pronounced chemosis 
and edema of the lids, making adequate examination impossible 

Right Eye Vision was 20/40 Numerous subconjunctival foreign bodies 
and corneal abrasions were noted Examination of the interior of the eye 
revealed no foreign bodies or hemorrhages 

The patient was prepared for operation the following morning by intra- 
venous administration of fluids, sedation for pain and administration of 20,000 
units of penicillin every three hours and 1 Gm of sulfadiazine every four hours 

February 27 — On examination, with the patient undei sodium pentothal 
anesthesia, the left eye showed marked chemosis and proptosis, and the cornea 
was cloudy, with a horizontal laceration, 3 mm long, extending nasally to the 
limbus, its edges gaped shghtljq but there was no prolapse of the ocular contents 
Slight pressure on the cornea resulted in a gush of coffee-colored exudate and 
gas with a characteristic odor Evisceration was performed, and within the 
liquefied necrotic contents was found an irregular piece of wood, measuring 
3 by 3 by 5 mm No lens or uvea could be recognized as such Material was 
taken for culture and identification of the organism, and the wound was left 
open The right eye showed no change from the previous examination The 
sutured facial wounds were infected and were opened, and the same coffee- 
colored exudate was found in them Material was taken for culture 

Postoperative Course — The patient was given 180,000 units of tetanus-gas 
gangrene antitoxin intravenously Within twenty-four hours the temperature 
returned to normal and he was free from systemic signs of toxicity Within ten 
days all exudation from the scleral cavity ceased, and the facial wounds healed 
by secondary intention A delayed closure of the conjunctiva was performed, and 
healing occurred without complications 

Laboratory Studies — Smears and cultures revealed a gram-positive bacillus, 
with all the cultural and morphologic characteristics of Cl welchii 

COMMENT 

In this case it is of interest to note that Cl welchu infection occurred 
despite the early systemic use of penicillin and sulfadiazine Light is 
thrown on this type of infection and its failure to respond to the therapy 
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employed by the following experimental work Von Sallmann 2 and 
Chiazzaro, 3 working with rabbits, showed that Cl welchn panophthal- 
mitis can be produced only by injection of the organisms into the lens 
or the vitreous Injection into the anterior chamber produces only 
transitory intis The work of Bellows and Chinn 4 and von Sallmann 
and associates 5 has shown that both the sulfonamide compounds and 
penicillin fail to enter the vitreous m any appreciable quantity 

CONCLUSION 

Another case of Cl welchn panophthalmitis is presented for record 
Cl welchn panophthalmitis is probably rare, for the organism must 
be introduced into the lens or the vitreous to set up panophthalmitis 
The prophylactic use of systenucally administered penicillin and the 
sulfonamide compounds is of questionable value because of the failure 
of these drugs to enter the vitreous in appreciable quantities 

1749 Grand Concourse, New York 


2 von Sallmann, L Penicillin and Sulfadiazine in the Treatment of 
Experimental Intraocular Infections with Staphylococcus Aureus and Clostridium 
Welchn, Arch Ophth 31 54 (Jan ) 1944 

3 Chiazzaro, D Les infections oculaires par microbes anaerobies, Ann 
d’ocul 169 953 (Dec) 1932 

4 Bellows, J , and Chinn, H Penetration of Sulfathiazole in the Eye, 
Arch Ophth 25 294 (Feb) 1941 

5 von Sallmann, L , Meyer, K, and Di Grandi, J Experimental Study of 
Penicillin Treatment of Ectogenous Infection of the Vitreous, Arch Ophth 32 
179 (Sept) 1944 


News and Notes 

Editld by Dr W L Benedict 


GENERAL NEWS 

The Treacher Collins Prize Essay — Under this title, the Council 
of the Ophthalmological Society of the United Kingdom has instituted 
a prize of £100, awarded tnenmally, for the best essay submitted 
on a subject selected by the council 

The prize shall be open to qualified medical practitioners of any 
nationality 

The essay shall be written in the English language 

The subject for the next award of the prize is “Nutritional Eye 
Disca.sc 

The closing date for sending m essays for this award is Dec 31, 
1947 Essays should be submitted to the honorary secretary, 
Ophthalmological Society of the United Kingdom, 5 Racquet Court, 
Fleet Street, E C 4, London, from whom also any further particulars 
can be obtained No name should be on any essay, but a distinguish- 
ing pseudonym or quotation should be used This should also appear 
on a sealed envelope containing the candidate’s name and address 
This envelope should accompany the essay 
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THIAMINE (VITAMIN Bi) IN OPHTHALMOLOGY 

To the Editor — Not until in March 1946 did I, living in now 
liberated Netherlands, enjoy the opportunity of reading the ^American 
medical periodicals , therefore, the interesting note, entitled Thiamine 
(Vitamin B x ) in Ophthalmology,” by Dr. V Everett Kinsey, pub- 
lished in the Archives (26: 129-130 [July] 1941), has not come to 
my attention until now 

Unfortunately, there seems to be some misunderstanding about my 
findings, on the one hand, and the results obtained by other investi- 
gators, on the other To clarify these apparent contradictions, and 
to enable the American reader to compare my statements with what 
Kinsey believes to be my statements, I wish to translate a few sentences 
from my papers published in 1938 In Archives d’ ophtahnologie (2: 108 
[Feb ] 1938) I wrote . 

Nous basant sur im grand materiel dc cnstalhns fort diffcronts, nous 
avons pu aisement trouver la quantite cn vitamme B 1 contcnu dans i m seal 
crtstallm Dans ces conditions, 1 1 cst naturcllcmcnt impossible dc doser 

la vitamme B 1 dans itn sen! cnstallm, qu’il soit noimal mi pathologique (On the 
basis of a large number of lenses of various types, we were able to calculate the 
amount of vitamin Bi present in an individual lens Under our working 

conditions, of course, it was impossible to determine the vitamin Bi content of a 
single lens, whether normal or not) 

Furthermore, in Ophthahnologica (96:219 [Jan -Feb] 1938) 
I concluded 

. dass in kataraktosen Liusen das Ancurm fehlcn muss, wed sie cine 
, Brenztraubenanhaufung aufweisen Ich habe mtch damals auf diesen mdirekten 
Nachweis beschrankt, well dcr Anew mgehalt normal ci Linscn so ausserordenthch 
germg ist, dass es emstweden immoghch et schcmt, an ewer einzigen Lmse semen 
Nachweis zu fuhreiu Ich schatzte in vieutct ersten Arbeit uber diese Fragen den 
Aneurmgehalt einer normalcn Lmse auf ctzva 0,00 1 7 ( that, owmg to the 

amount of pyruvic acid in the cataractous lens, there can be no thiamine present 
in these lenses I had to restrict my conclusions to this indirect way because of 
the extremely low thiamine content of normal lenses This low amount pre- 
cludes, for the time being, the chemical demonstration of thiamine m an indi- 
vidual lens I felt justified, however, in estimating in my first paper the 
thiamine content of a normal lens at approximately 0 001 microgram) 

From these cautious estimates Kinsey got the impression that 

Veasey reported Fischer’s finding of what would appear to be an 
incredibly small amount of thiamine m the lens, viz , 0 001 microgram 
For the detection of thiamine Fischer employed Jansen’s method 
Jansen could detect as little as 1 microgram It is not clear 

1° W * ^ , f lscher could detect a quantity of thiamine one- 

tnousanath the minimum Jansen reported for pure solutions ” 
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Kinsey wide, fuithermore, that I stated "that the results weie in 
good agreement with those of Goudsmit and Westenbrink, who found 
7 to 13 micrograms of cocarboxylase in the liver, and that 'the values 
for the lens are not so extremely small, if one must take into account 
the difference in weight between the lens and liver 5 Fischer would 
have been less misleading had he mentioned that his comparison of 
the weight of the lens and liver and their relative cocarboxylase conent 
was based on the lens of an ox (2 5 Gm ) and the liver of a rat (10 
Gm ) I” 

Here, again, my statements ( Ophthalmologica ) differ greatly from 
what Kinsey believed to be my opinion This will become clear if 
one notes what I wrote 

und stcht gut mi EinUang mtt den Fcstcllungcn ion Goudsmit und 
Wcstcnbi ink, ivclchc zD in dci Leber 7 — 13y Co-Karboxylasc und nur 0,6 — l,Sy 
Aitcuun fanden, tin Muskcl l£ — 5y Co — Kaiboxylasc und nur OJ. — 0L>7 Ancurm 
Ich fuhie diese Zahlcn an, um zu tllustriercn, dass die Wertc fur die Luisc gar 
nicht so extrem utcdrtg stud Man denke an die G ewtchtsdi ff crcnzen zzvisJten 
Luisc und Leber odei Musket und vot allcm an die Untci sclucde tin Umfang des 
funktiontcrcndcn Plasmas dicsci Organc ( and satisfactorily agrees with 
the results obtained by Goudsmit and Westenbrink, who, for instance, found m the 
liver 7 to 13 micrograms of cocarboxylase and only 0 6 to 18 micrograms of 
thiamine and m the muscle 1 5 to S micrograms of cocarboxylase but only 
01 to 0 5 microgram of thiamine I mention these figures for the purpose of 
demonstrating that the amounts found in the lens are not extraordinarily low 
One must consider the differences between the weight of the lens, on the one 
hand, and muscle and liver, on the other, and e\en more the differences in the 
volume of functioning protoplasm in these organs) 

When Kinsey wrote “that thus the therapeutic implications (Fischei ) 
drawn from its alleged absence in cataract are without foundation,” 

I have to state that I never mentioned any therapeutic implications 
and, therefore, that implications drawn from the absence of vitamin B 1 
in cataract are not my implications 

F P Fischer, M D , Utrecht, Netherlands 
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JAMES WATSON WHITE, MD 
1877-1946 

James Watson White was born in New Ilambuig, N Y , and died m 
Montclair, N J , on May 15, 194(5, at the age of 69 of a ceiebial 
hemoiihage, aftei an illness of five days He was the son of Richaid 
AVatson White and Saiah Celina Myeis White Aftei leceiving his 
preliminary education at Mount Beacon Militaiy Academy, at Beacon, 
N Y , he taught school in his native Dutchess County f oi five yeai s 
before attending Albany Medical College, from which he leceived his 
degree in medicine in 1905 He then spent eight yeais in geneial piac- 
tice m New York before specializing in the diseases of the eye In 
1914 he began an association with the late Dr Alexandei Duane, which 
continued until the latter’s death, m 1926 It was tlnough Dr Duane’s 
stimulus that he became interested in “the anomalies of the extraoculai 
muscles,” a field to which he devoted a gi eater pait of his time Dui mg 
the last fifteen years his practice was laigely limited to consultations 
and suigical treatment in this phase of ophthalmology Through his 
teachings and writings he became widely known, and his students 
came from far and neai to learn from him the inti icacies of this complex 
subject He was an expert diagnostician, with a practical viewpoint, 
and his large experience enabled him to cope with the most complicated 
“muscle case” in a highly satisfactory manner His lack of showman- 
ship, his honesty and his geniality won for him a host of loyal and 
devoted friends among his students Teaching was his love, and he did 
it well, for he expounded in simple terms the theories and practice of 
his preceptor He did moie than any one man to populanze the teach- 
ings of Duane, and to him must be given the credit for stimulating wide- 
spread interest among ophthalmologists m the subject of ophthalmic 
myology Surgical problems connected with anomalies of the inferior 
oblique muscle were always of great interest to him, and one of his 
earliest articles was entitled “Tenotomy of the Inferior Oblique Muscle” 
(New Yoik State J Med 20: 156, 1920) In line with this woik, he 
lecently proposed that the effect of recession of the insertion of the inferior 
oblique muscle could be better gaged (Surgery of Inferior Oblique at or 
Near the Insertion, Am J Ophth 26 586 [June] 1943), an operation 
which is now being tried out 

Dr White had been on the staff of the New York Post-Graduate 
Medical School and Hospital of Columbia University since 1919 He 
became associate professor of clinical ophthalmology m 1934 and 
lemained in that position until 1939, when he was made professor of 
clinical ophthalmology and executive officer of the department of 
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ophthalmology Although he was beyond the age of retirement, owing 
to the exigencies of the war, he consented to continue to serve in this 
capacity 

During his career in ophthalmology he sened on the staff of the 
New York Eye and Ear Infirmary, was chief of clinic and instructor of 



JAMES WATSON WHITE, MD 
1877-1946 


ophthalmology in the Medical Department of Columbia University and 
was one of the attending surgeons at the Herman Knapp Memorial 
Hospital He resigned his surgeonship at the last institution in 1933 
to allow himself more time for his teaching At the time of his death he 
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was consultant in ophthalmology to the Roosevelt Hospital, New York, 
the Mountainside Hospital, Montclair, N J ; the Essex County Hos- 
pital for Contagious Diseases, Belleville, N J , the Newark Eye and 
Ear Infirmary, Newark, N J , and the Brooklyn Eye and Ear Hospital, 
Brooklyn 

He was a member of the American Medical Association, the New 
York State and County Medical Society , the American Ophthalmological 
Society, the American Academy of Ophthalmology and Oto-Laryng- 
ology, the Orange Clinical Society, Orange, N J , the New York 
Ophthalmological Society, and the New York Academy of Medicine, 
being chairman of its Section of Ophthalmology in 1938-1939 

He was an enthusiastic bass fisherman, whose skill at casting was 
the envy of all his companions As a bridge player he was a keen com- 
petitor, and on the dancing floor he was thoroughly at home, so it can 
be seen that he was an all around man, whose love of ophthalmology did 
not limit his outside activities 

By those of us who knew him well his memory is cherished, not only 
because of his professional attainments, but also because of his lovable 
nature He was a considerate and true friend, with a kindly heart, whose 
joviality and good fellowship endeared him to all 

He is survived by his widow, Margaret McClellan White , a daughter, 
Betty White, and a sister, Mary D White 

John H Dunnington, M D 



Abstracts from Current Literature 

Edited By Du William Zentmayer 


General Diseases 

Sjogren s Syndrome, Especially Its Non-Ocular Features F P 
Weber, Brit J Ophth 29 299 (June) 1945 

I he Sjogren syndrome m its complete form includes keratocon- 
junctivitis sicca, xerostomia, rhinitis sicca, pharyngitis sicca and laryn- 
gitis sicca It is, however, far more often incomplete Weber reports 
several cases and discusses certain points in differential diagnosis An 
abstract of the author’s summary and conclusions follows 

An endeavor has been made to show of w r hat great value Sjogren’s 
ophthalmologic writing is for departments of medicine not especially 
connected with the eyes Sjogren’s syndrome is one of a group of 
syndromes or diseases especially aftecting the female sex, including 
exophthalmic goiter, lymphadenoid goiter, so-called hpodystrophia pro- 
gressiva superior, idiopathic hypochromic microcytic and simple 
achlorhydric anemias and perhaps ulcerative colitis Accoiding to Joll, 
there are 9 women to 1 man in England with exophthalmic goiter The 
greatest incidence occurs in the third decade of life In Continental 
countries the proportion of men is higher Lymphadenoid goiter is 
little known on the Continent, but a number of cases have been seen 
in England by Joll Though the etiologic agent in Sjogren’s syndrome, 
or disease, has not been discovered, it appears not to be an avitaminosis, 
but rather, to be of a chromic inflammatory nature and mainly to affect 
females, usually at or after the climacteric Its manifold and generalized 
manifestations, especially in regard to the saliva and the tear-and 
sweat-producing glands and the glands of the gastrointestinal canal, 
can, Weber thinks, be explained only by a derangement of the vegetative 
nervous system, sometimes connected, perhaps, with structural or 
functional changes in the female sexual system There may be a 
neuropathic predisposition Zentmayer 


Injuries 

Injuries to the Eyes or to the Intra-Cranial Visual Paths in 
Air Raid Casualties Admitted to Hospital P M Blake, 
Brit J Ophth 29 1 (Jan) 1945 

Of 8,833 persons exposed to risk within 100 feet (30 meters) of 
the explosion in 480 high explosive bomb incidents, 0 75 per cent were 
admitted to the hospital with injuries to the eyes or to the visual paths 
In terms of all persons with nonfatal injuries who were treated as 
inpatients, the proportion with injuries to the eyes or to the visual 
pathways w r as 9 6 per cent 
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Forty-four per cent of the “eye” casualties lost the sight of one or 
both eyes or suffered impaiiment of vision (1 e , 0 33 pei cent of pei- 
sons exposed to risk, or 4 2 per cent of casualties admitted to the hospital 
with injuries of all types) About 80 per cent of the “eye” casualties 
were injuied by flying debris (0 18 per cent of persons exposed to nsk 
and 2 3 pei cent of casualties treated m the hospital suffered loss or 
impairment of vision as a lesult of such injuries) The proportion of 
direct injuries to the eye caused by fljing debris was highei in parachute 
mine incidents than m explosions due to smaller bombs The dnect 
impact of the blast nave did not cause any injuries to the eyes m this 
series of casualties Besides the patients with mjunes to the eyeball, 
15 per cent suffered fiom ocular injury or mjunes to the inti acranial 
visual paths as a lesult of fracture of the vault of the skull oi of the 
orbital bones \y Zentmayer 

Cataract Produced by Electric Current E Campos, Rev brasil 
de oftal 3: 21 (Sept ) 1944 

Notwithstanding the widespread use of electucity in mdustiy and 
in the home, only a fen cases of cataract pioduced by electric cuirent 
have been reported 

According to Bellows and Chinn, up to 1941 about SO such cases 
had been described m the hteiature Campos describes 2 more cases, 
observed in the service of Dr Joaquim Vidal, of Rio de Janeiro 
A third case is described in detail The patient, a man aged 61, when 
working with a 15 75 volt transformer of 22 amperes for a cunent 
of 220 kilowatt, 110 volt current, inadvertently touched a live wue and 
received a shock, falling unconscious, with his forehead pressed to 
the ware He remained unconscious foi three hours, but after a few 
days’ treatment he recovered almost completely He noted, however, 
progressive decrease in vision, beginning m the left eye and then appear- 
ing in the right eje Two months before examination he became 
totally blind 

Examination showed slight ectropion of the lower lids, wuth slightly 
everted lacrimal puncta There w r ere no corneal cicatrices Extrinsic 
motility was normal The pupils reacted well to light and in convergence 
Complete bilateral cataract of a whitish gray color was noted Light 
perception and projection were good Operation w>as performed 

The author discusses various theories presented m the literature 
regarding the pathogenesis of cataract due to electric current, none of 
which are entirely satisfactory The question is still open to discussion 

M E Alvaro 

Results of Surgical and Conservative Treatment of Perforating 
Wounds or the Eye F Yusefova, Vestnik oftal 23: 24, 1944 

Yusefova applied combined surgical and conservative treatment to 
infected wounds, m both industrial and military injuries of the eye 
The physicochemical part consisted m galvanocautery of the lips of 
the wounds and the use of sulfanilamide powder and the surgical 
measure m use of a conjunctival flap, according to the ICunt method 
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For very serious wounds protein therapy and intravenous injections of 
40 per cent methenamme were afso employed 

One bundled and forty cases (with no intiaocular foreign bodies) 
were analyzed In /0 of these cases the aforementioned method was 
used, in the others only conservative treatment was applied— applica- 
tion of drops or ointment (with removal of the prolapsed tissues) In 
the two groups the injury was of about the same seriousness, infection 
set in in about half of the cases m either group 

In summing up the results, Yusefova concludes that combined surgical 
and conservative treatment of severe perforating wounds of the eye- 
ball has decreased the number of enucleations from 20 to 8 6 per cent 
and that visual acuity was brought up to nearly twice that obtained 
in cases in which the conservative treatment only was used 

The results were better the earlier after the injury the treatment was 

started ^ 0 

O Sitchevska 


Lacnmal Apparatus 

Hemorrhage Complicating Dacryocystorhinostomy Its Prophy- 
laxis and Treatment M Lorenta Buesa, Arch Soc oftal 
hispano-am 4:48 (Jan -Feb ) 1944 

Hemorrhage during and after the operation is fully discussed The 
author gives his views and those of many European authorities He 
reports 39 cases of Ins own m which hemorrhages occurred He comes 
to the following conclusions Hemorrhage is the most dreaded com- 
plication of the operation, comparable to infection following cataract 
extraction The best means of avoiding hemorrhage is preoperative 
estimation of the bleeding and coagulation times and deferment of 
operation until these factors are normal The trephining of the bone 
must be done as far anterior and as high as possible, to avoid the 
erectile zone of the turbinate process and the ethmoid cells, the nasal 
mucous membrane must be completely sutured Use of the diathermy 
knife for the incision is convenient The postoperative treatment of 
serious hemorrhages from the nasal mucous membrane generally fails 
Prophylaxis should be observed H p Carrasquillo 

Neurology 

Polycythemia as a Neurosurgical Problem J H Drew and F C 
Grant, Arch Neurol & Psychiat 54: 25 (July) 1945 

From an extensive review of the literature, which is well sum- 
marized in the article, the authors found reports of 17 cases of polycy- 
themia in which the optic disks showed changes which might be con- 
sidered as papilledema, or choked disk They conclude that the 
occurrence of a true expanding intracranial mass lesion with polycy- 
themia is rare but that the incident occurience of papilledema and poly- 
cythemia is somewhat more common, but not so frequent an association 
as casual comments in the literature would lead one to suspect They 
state that polycythemia with papilledema must be considered as a 
possible diagnostic and operative problem for the neurosurgeon 

S R Irvine 
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Acute Cortical Blindness with Recovery Report of a Case 
J C Yaskin and E B Spaeth, Arch Neuiol & Psychiat 54:70 
(July) 1945 

Because most cases of coitical blindness terminate fatally, the 
authors report a case deemed unusual because of its recovery The 
patient became completely blind aftei evidence of subarachnoid hemor- 
rhage The neurologic abnoimahties included a rigid neck and a 
bilateral Kernig sign , there wei e no other localizing signs The pupils 
were large, round and central and reacted promptly to light and con- 
sensually The fundi showed a moderate degree of arterial hyper- 
tension, with one small hemorihage just ovei the macula of the right 
eye In the two weeks following the patient’s admission to the hospital, 
he gradually recovered from the glomerulonephritis and had a satis- 
factoiy return of eyesight, without any changes m the retinas 

It was felt that this man had bilateral cortical blindness Con- 
sidering the sudden onset, the lesion was probably due to a disturbance 
of both posterior cerebral arteries oi, moie likely, of the basilar artery 
at its bifurcation into the two posterior cerebial arteries In view of 
the spontaneous subaiachnoid hemorrhage, a rupture of a small 
aneurysm was deemed a likely process, although embolism could not 
be definitely ruled out g ^ Irvine 


Localizing Value of Temporal Crescent Defects in the Visual 
Fields H Shenkin and I Leopold,. Arch Neurol & Psychiat 
54. 97 (Aug ) 1945 


Five cases are presented in which uniocular crescent defects in 
the visual field were due to venfied cerebral tumors involving the 
supragemculate pathways These cases emphasize the fact that careful 
perimetric studies may reveal a defect m one unpaired portion of the 
visual field, i e , the temporal crescent, which is of practical importance 
to the neurologist and the neurosurgeon A uniocular crescent defect 
would indicate the laterality and general area involved by a tumor 
or other pathologic process 


No exact anatomic information may be derived from these cases 
The position of the tumor itself may not tell the entire story, for 
cerebral tumors produce edema and other distant reactive phenomena 
which may also cause disturbances in the fields of vision However, m 
all these 5 cases the supragemculate pathways and, more definitely, 
the ventromedial portion of the radiations m the parietal, temporo- 
parietal and parieto-occipital areas weie involved 

One case particularly demonstrates the advance from a unilateral 
crescent cut to bilateral involvement of the field toward a homonymous 
hemianopsia Other authors have pieviously noted that, irrespective 
of the location of the lesion in the optic radiation, homonymous anopsias 
usually begin in the periphery and advance toward the center This 
brings out the importance of the tempoial crescent defect as an earlv 
localizing sign c -d r 

o R Irvine 
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Multiple Sclerosis with Late Onset or Symptoms A P Fried- 
man and C Davison, Aich Neuiol & Psyclnat 54 348 (Nov - 
Dec ) 1945 v 

The authors stiess the fact that the most important single factor 
m the diagnosis of multiple sclerosis in the Iattei years of life is the 
awaieness that onset of symptoms is not infrequent after the age of 40 
In a series of 310 patients with multiple sclerosis admitted to the 
Montefiore Hospital, 41 (13 per cent) had the onset of symptoms 
after the age of 40 Of 42 patients with multiple sclerosis on whom 
autopsies v ere performed at this hospital, 9 (21 per cent) had onset 
of the disease during or after the fifth decade of life g g Irvine 

Localizing Value or Vertical Nystagmus F H O’Brien and 
M B Bender, Arch Neurol & Psyclnat 54. 378 (Nov -Dec) 
1945 

A typical case of tlnombosis of the anterior spinal aitery of the 
medulla is reported in which vertical nystagmus was observed 

The localizing value of vertical nystagmus is discussed, and it is 
concluded that vertical nystagmus per se is of little localizing value 
except so far as clinical experience has shown it to be sometimes 


seen in cases of disease of the brain stem 


S R Irvine 


Unilateral Internal Ophthalmoplegia Sole Clinical Sign 
in Patient With Syphilitic Meningitis M A Seligs and 
G F Joseph, Arch Neurol & Psyclnat 54 389 (Nov -Dec) 
1945 

Isolated unilateral ophthalmoplegia may be the only clinical sign in 
a patient with syphilitic meningitis 

A case history illustrating such an occurrence is presented Syphilis 
obviously was the specific etiologic agent m this case However, the 
pathogenesis of the ophthalmoplegia is not entirely clear, since the 
precise anatomic site of the lesion may be nuclear, basilar, radicular 
or of the peripheral neuron (including the ciliary ganglion and the 
postganglionic fibers) No anatomicopathologic study was possible 
in this case However, certain deductions which he within the realm of 
clinical diagnosis are forthcoming An ocular lesion (ciliary ganglion 
and ins) is ruled out by the demonstration of a normal pupillaiy 
response following the instillation of a miotic drug (2 drops of a 0 25 
per cent solution of physostignune salicylate was sufficient to produce 
miosis within about twenty minutes) Examination with the slit lamp 
revealed a normal ins A basilar lesion (meningeal exudate) appears 
unlikely in view of the absence of other neurologic signs, particularly 
external ophthalmoplegia and ptosis A nuclear or radicular lesion, 
therefore, seems the most probable, the pathologic piocess being 
either vasculai oi due to primary syphilitic involvement of one of the 
Edmger-Westaphal nuclei S R Irvine 
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Parasites 

Onchocerciasis J G Scott, Am J Ophth 28:624 (June) 1945 

Scott found the following oculai complications m 342 Cameroon 
soldiers, all of whom were assumed to be infected with Onchoceia 
punctate keratitis, 61 cases, punctate keratitis with iridocyclitis, 
27 cases, and piesence of microfilarias m the aqueous of otherwise 
unaffected eyes, 16 cases Retrobulbar neuritis, atiophy of the optic 
nerve and choroiditis occuired rarely 

The microfilarias of Onchocerca volvulus were the most common 
(if not the only) microfilarias to enter the antenoi chambei Their 
presence was well tolerated The cause of complications was a toxin 
(probably filarial, possibly microfilanal) The common occuirence of 
nonencapsulated filanas (O volvulus) is postulated 

W Zentmayer 


Retma and Optic Nerve 

Double Thrombosis of the Central Vein of the Retina F 

Canella, Arch Soc oftal hispano-am 5. 164 (Maich) 1945 

A case of this rare condition is leported The author found only 
15 similar cases in the hteiature 

The patient was a white man aged 25 Previous to the onset of 
the condition the patient had a cold, which was followed by a severe 
headache, lasting seveial days One morning, on awakening, he 
could not see objects, and his legs were so weak that he could not 
walk Physical examination revealed left hemiplegia and aortitis, and 
observation of the fundi showed a typical picture of bilateial thrombosis 
of the central vein 

The blood pressure was 230 systolic and 130 diastolic, and the 
clinical laboratory examination showed the presence of nephritis com- 
plicating the hypertensive state Serologic reactions were negative 
for syphilis 

H F Carrasquillo 

Uvea 

Ihe Treatment of Nonspecific Uveitis with Penicillin S R 

Irvine, F Maury, J Schultz, P Thygeson and A Unsworth, 

Am J Ophth 28: 852 (Aug) 1945 

Fifty-six patients with anterior and posterior nonspecific uveitis 
were treated with penicillin by intramuscular injection Eight addi- 
tional patients with anterior uveitis were treated with penicillin ionto- 
phoresis 

Only m acute anterior uveitis (iridocyclitis) was significant improve- 
ment noted during or after the period of treatment This improvement 
appeared to be no greater than would be expected with the use of 
oidmary therapeutic agents, such as atropine, heat and foreign protein 

These observations suggest that penicillin-sensitive bacteria are 
not ordinarily concerned in the causation of nonspecific uveitis 

W S Reese 
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Edited by Dr W L Benedict 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Rudolph Aeblt, M D , Chairman 
Truman L Boyes, MD, Secretary 
Jan 21, 1946 

Management of Vertical Deviation Dr Harold W Brown 

The successful management of vertical deviation depends largely 
on accurate diagnosis and proper evaluation of the primary and secon- 
dary deviations A review of the anatomic off-axis pull of the elevators 
and depressors shows that the oblique muscles exert their maximum 
\ ertical action when the eye is directed toward the nasal field and the 
superior and inferior rectus muscles when the eye is directed toward 
the temporal field It will also be evident that in binocular move- 
ments an elevator or a depressor of one eye will function as a “yoke” 
muscle with one of the other eye f for example, elevation m the “eyes 
right” position is accomplished by action of the left inferior oblique 
muscle with its yoke muscle, the right superior rectus muscle 

The primary deviation represents the underaction of the paretic 
muscle , the secondary deviation, the overaction of the yoke muscle, 
and the secondary contracture, the overaction of the direct antagonist 
When the deviation is small and comitant, correction with prisms 
is indicated A noncomitant primary deviation is corrected surgically 
by shortening the paretic muscle , a secondary deviation, by tenotomy 
or recession of the yoke muscle , a secondary contracture, by a weaken- 
ing operation on the direct antagonist, and mixed types, by a com- 
bination of these operations, depending on the state of the secondary 
deviations and contractures 

Hemifacial Spasm. Report of Two Cases Dr Dan M Gordon 
This article will appear in full m a later issue of the Archives 

discussion 

Dr Bronson Sands Ray The operative procedure employed in 
the first case described by Dr Gordon provided interesting observations, 
and I shall describe the procedure as it took place 

Local anesthesia was employed, and an incision was made in the 
i ight preauncular region along the anterior margin of the parotid gland 
Except for the lowest branches of the facial nerve, supplying the platysma 
and the muscles of the chin and lower lip, all branches were carefully 
isolated at their point of emergence from the parotid gland In all, 
there were six branches, the four uppermost ones being the smallest 
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To begin with, each of the six branches was divided halfway through, 
and then the drapes were removed so that the facial motion could be 
more accurately determined It was seen that the major spasms had 
disappeared and that theie still remained fair voluntary motility m the 
facial muscles The fact that a little spasm persisted in the orbicularis 
oculi led me to cut more fibers , therefore two of the upper four fibers 
were completely divided, and the larger, lower two, fibers were com- 
pletely divided The incision into the nerves was made m such a 
way that the scalpel was carried distally along the course of the fibers 
for a short distance and then turned outward, thus cutting a “slip” 
in the nerve trunk The “slip” was then tied at its base with a fine silk 
ligature, the procedure designed to prevent regeneration of these fibers 
The immediate end result of the operation has been highly satis- 
factory m that the patient has virtually no spasm about the eye or the 
upper portion of the face At the same time, the palpebral fissures 
are equal, there is modeiate wrinkling of the brow, the eyes blink 
evenly, and there is enough retained voluntary motion at the angle of 
the mouth to prevent unsightly deformity Final evaluation, of course, 
will require several months’ observation It is now five months since 
operation, and there has been no evidence of recurrence of the spasm 


Glaucoma m a Premature Infant: Report of a Case Dr David 
Wexler and Dr Abraham L Kornzweig 

This article will appear m full in a later issue of the Archives 


discussion 


Dr A L Kornzweig “Buphthalmos” is an old term which is 
not sufficiently decriptive of congenital glaucoma It means “ox eye” 
and has been used indiscriminately for such conditions as megalocomea, 
congenital glaucoma, high myopia and other enlargements of the 
eye The term “congenital hydrophthalmos” is much better because 
it describes the basic pathologic process and is more in line with the 
terminology used for similar pathologic processes, such as hydrocephalus, 
m which there is interference with the circulation of aqueous or 
cerebrospinal fluid Since an interference with the circulation of the 
aqueous is the basic pathologic condition in all cases of congenital 
glaucoma, the term “congenital hydrophthalmos” is a much more accept- 
able one 


This condition differs from high myopia in several important respects 
In cases of hydrophthalmos there is uniform thinning of the coats of 
the eyeball, especially the sclera and the cornea, but the coats are 
thickest around the posterior pole On the other hand, m cases of 
high myopia, though there is a uniform thinning of all the fibrous 
coats of the eye, it is greatest posteriorly, around the posterior pole 

The prime factor m all cases of congenital hydrophthalmos is the 
interference with the drainage of the aqueous at the angle of the anterior 
chamber All pathologists are agreed on this fact, among them Gross 
omer, Rabb, Landolt, Seefelder, Parsons, Siegrist and Lagrange’ 
ihis disturbance may be caused by the following anomalies (1) ner- 

absenL m nf Sh q V m k o£ , mesod f the an S le > ( 2 ) P°or development or 
isence of Schlemm s canal, (3) posteriorly placed Schlemm’s canal, 
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(4) 1 udi mental y development of the scleral spui, (5) peripheral anterior 
synechias and (6) persistent iris process 

Consanguinity does not appeal to be of importance Of 28 cases, 
the parents were i elated in only 3, and in 16 other cases there was no 
lelationship between the parents 

The hyaline membrane, present in this case, is not the same as 
Descemet’s membrane It takes a different stain, a faint lavender, 
whereas Descemefs membrane can hardly be distinguished from corneal 
stroma Collagen is produced by the mesodermal tissue in the cornea 
and in the sclera In the cornea this collagen is transparent, and m 
the sclera it is opaque The reason for this difference is probably 
chemical but is not actually known It is possible for the mesodermal 
tissue in the anterior chamber to produce a collagenous substance which 
will form a hyaline membrane The exciting cause may be increased 
intraocular pressure, toxemia or a local inflammatory process or possibly 
a combination of several factors 

Operation for Oxycephaly with Exophthalmos Dr Joseph E J King 

Microcephaly and mongolism, which have no relationship to oxy- 
cephaly, are excluded from this discussion 

In all cases of oxycephaly the sutuies may be closed, or fixed, at 
an earl)’- period in life, causing various types of malformation of the 
skull The skull may become tower-hke (Tin mschadel) or wedge 
shaped The suture lines fuse and close tightly and are obliterated 
before complete closure of the anterior fontanel This process— cranios- 
tosis — prevents proper development of the skull and brain It is well 
known that the growth of the brain takes place at a rapid rate in the 
early years, and in so doing it exerts tremendous mtracianial pressure 
in all directions The closed skull gives way before this pressure at 
the points of least resistance, and this is usually more noticeable at 
the site of the closing, or recently closed, anterior fontanel The fontanel 
is the last part of the suture line to close, and this thin portion of the 
skull is pushed out, with the resulting peculiar pointed area The skull 
is misshapen and distorted, with the most prominent and bulging por- 
tion at the site of the fontanel, thus “oxy,” meaning sharp, and 
“cephalus,” meaning “head” The head may become elongated and 
scaphoid and yet have the most pron’unent protuberance at the same time 

It is not uncommon to see persons with queerly shaped heads who 
have normal physical and mental capacities, owing to arrest of the con- 
dition On the other hand, oxycephalic persons may never attain adult- 
hood Why? The simple answer is that premature closure of the 
suture line prevents the intracranial space from keeping pace with 
the actual growth of the brain and its coverings In other words, the 
brain outgrows its case, and vital functions are slowed and finally cease 

Continuation of growth of the brain m such cramped quarters results 
in certain symptoms and signs (1) headaches, which may occur at 
an early age and not be recognized, (2) irritability and mental dulness, 
(3) characteristic convolutional markings of the skull, resembling 
billowy clouds, as well as pronounced thinning of the skull, with no, 
or barely distinguishable, suture lines f (4) thinning of the dura, at 
times almost to the thinness of cellophane, (5) unusual and abnormal 
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irregularities of the skull, involving most fiequently and most prom- 
inently the site of the antenor fontanel, (6) tremendous increase of 
inti acranial pressure, as shown by measuiement of the intraventricular 
pressure (400 mm or more), and extieme diminution in the size of 
the ventricles (ventnculogiams) , (7) conspicuous bilateral papilledema, 
followed by atrophy, with lesultant failing vision and blindness, 

(8) noticeable bilateral piotrusion of the eyeballs and edema, oi thick- 
ening of the lids, which may be so piolonged and extieme that loss of 
vision results, as m cases of exophthalmos associated with arteriovenous 
fistula or progressive exophthalmos accompanying th}ioid disease, 

(9) generalized convulsions If the condition is not auested, it pio- 
gi esses gradually, and death ensues 

All these changes lesult from the slow 7 , progressne, pionounced 
increase of intracranial pressure against slowly leti eating, but non- 
elastic, w 7 alls of the ciamal cavity 

Roentgenograms reveal certain similai changes, w Inch may, how ever 
vary in degree Characteristic is thinning of the bones of the skull 
in a wavy manner, with the billowy appearance of fluffy clouds Lateral 
roentgenograms show 7 this condition best, and all the bones of the 
cranial cavity except those forming the base present these markings 
The floors of the postenor and middle fossae are depiessed, with cor- 
responding depression of the petrous pyramids and ears and depression, 
relative lengthening and narrowing of the sella tuicica The sella tuicica 
is shaped like a long, deep, narrow U, instead of having the shape of 
an inverted fl The low 7 er jaw protrudes prominently, owing to down- 
ward displacement of the mandibular fossa The frontal, sphenoidal 
and maxillary sinuses are small The orbits are shallow and blunted 
and are pushed fonvard by pressure from within, accounting to a con- 
siderable degree for the prominence of the eyes 

The most resistant poitions of the skull, which are buttressed against 
the oncoming pressure, are the petrous pyramids and the sphenoidal 
ridges Therefore, hearing is not impaired to the same extent as vision, 
nor is the maxilla displaced forward like the mandible 

In 1936 I was confronted with such a case of oxycephaly Search 
of the literature failed to reveal an operative procedure which would 
provide adequate relief In my endeavor to find a solution, my thought 
continually went back to the basic fact, i e , that the intracranial space 
was too small to allow of proper growth and expansion of the bram 
Therefore the question arose How 7 can the cranial cavity be enlarged 
sufficiently and symmeti ically without damage to the brain and its 
coverings ? The problem was solved by the operation which will be 
described, and which w 7 as performed for the first time on Nov 10, 1936 
and presented as a preliminary report (Oxycephaly New Operation 
and Its Results [Preliminary Report], Arch Neurol & Psychiat 
40: 1205 [Dec] 1938) The patient, a boy 8 years old, could not 
distinguish persons standing at the foot of Ins bed Now, nine years 
later, he is working as a shipping clerk, m Nova Scotia So far as 
can be determined, he is normal, probably somewhat short in stature 
but wuth good muscles 



244 


ARCHIVES OR OPHTHALMOLOGY 


DISCUSSION 

Dr Bronson Sands Bay I have had no experience with this 
operation I have only watched, with great admiration, Dr King’s 
reports The few patients who have been presented to me for Dr King’s 
operation have either had mongolism or microcephaly, and, as he pointed 
out in his opening remarks, such patients are not suitable for operation 

I should like to ask Dr King whether he can account for the apparent 
subsidence of exophthalmos after the operation and whether he feels 
it is based on the diminution of venous engorgement I should also 
like to ask whether he leaves periosteum on the fragments of bone and 
whether he is careful to leave these segments attached to the dura 

Capt Arthur Alexander Knapp (MC), US NR I had the 
pleasure of seeing the youngster from Nova Scotia before and shortly 
after Dr King’s excellent operation As I recall, prior to operation 
the child had moderate to pronounced atrophy of both optic nerves, 
with no papilledema Shortly after the operation, both optic nerves 
were pink, and vision had improved greatly I do not remember the 
precise visual acuity 

Dr Joseph E J King I was careful, in turning the soft parts 
down, to push the periosteum off the skull I leave the periosteum 
on the segments of bone, and prefer not to knock them off the dura 
They are lightly attached and very slippery, and if they wiggle off 
I put them back m place and close them in, and all is well Both the 
dura and the pericranium are osteogenic, and the segments of skull 
are between the two The fact remains that they unite and the skull 
becomes reformed This is nothing new Cushing, years ago, took out 
a bone flap m a case of pseudotumor and left it out, and complete 
regeneration occurred In numerous cases of massive osteomyelitis 
of the skull the defects never have to be filled with a graft In every 
case in which this operation is done, both m children and in adults, if 
the pericranium is stripped off with the scalp flap, the infected bone 
dissected out and the pericranium replaced against the dura, the patient 
will be all right, and the defect will close Furstenburg, of Ann Arbor, 
has emphasized that, time and again It is not necessary to fill in the 
defect in these cases In cases of abscess of the brain, in which the 
dura and pericranium are destroyed, the defect never fills in If in 
cases of compound fracture of the skull the pericranium is stripped off 
and some of the dura is excised, the defect will not close completely, 
but if pericranium is put back against the dura bone will reform 
I am sure Dr Ray is acquainted with Dr Naffziger’s famous case of 
the ash tray His patient was an old woman with a lump on her head 
which stuck out like a devil’s horn, and she had the same kind of lump 
on the inside of her skull, both osteomas He took out a piece of bone 
and kept it on his desk for an ash tray One day he took the piece 
of dead bone which he had used for an ash tray, ground it down inside 
and outside, bored holes m it and used it as a graft to fill the defect, 
and it took I have transplanted a piece of skull from the morgue, 
and it took If a piece of dead bone will take, a piece of live bone should 

Choroideremia Dr Benjamin Esterman and Dr R Townley 
Paton 

This article will appear in full in a later issue of the Archives 
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DISCUSSION 

In cases of the type reported by Zorn, Parker and Fralick (Choroid- 
eremia, Arch Ophth. 6:213 [Aug] 1931), and Esterman the con- 
dition has the appearance of a genuine congenital defect Scatteied 
through the literature are reports of similar cases under various titles 
which put the matter m senous doubt In only 1 of these cases had 
the patient been under obseivation, and m none had the tissues been 
studied m the laboratoiy, pigmentary letimtis and night blindness, with 
and without pigmentary changes, in the families have been reported 
There are available a few cases of brothers with excellent cential vision 
m which pictures of the fundus were made, this is to be expected when 
the ages are taken into consideiation Onfy 1 case of the condition m 
a female has been repoited, but this speaks as stiongly against a con- 
genital defect as it does for mhented abiotrophy Dr Falls is studying 
the family in the case of Parker and Fralick and reports that the mother 
has advanced atrophy of the choioid with sclerosis of its vessels and 
that a nephew, aged 6 years, shows changes m the fundus which sug- 
gest that he will later have the same type of fundus as the uncle Except 
for the cases of Cowgill and Connor, all the rest could be instances 
of abiotrophy beginning in early life and reaching a standstill, with 
central vision corresponding to the amount of choroidal tissue m the 
macular area 

One of the cases presented here supports Dr Verhoeff’s contention 
that a somewhat similar picture of the fundus accompanies retinitis pig- 
mentosa, with an overgrowth of glial tissue, which shuts out the normal 
red color of the choroid The macular area in such cases may be 
normal, with a white background elsewhere, but here and there in the 
periphery the choroid is dimly seen, proving that the background is 
not bared sclera The type of case reported by Dr Paton is rare and 
conflicts with all present ideas of retinal physiology, but the condition 
cannot be confused with choroideremia It is an advanced atrophy 
of the choroid, with the macular area persisting until the last For this 
condition the title of progressive choroidal atrophy might be used until 
another, more suitable, term comes into use I hope Dr Esterman 
and Dr Paton will keep their patients under observation and make a 
later report 


COLLEGE OF PHYSICIANS, PHILADELPHIA, SECTION ON OPHTHALMOLOGY 

Burton Chance, M D , Chairman 
George F J Kelly, M D , Secretary 
Feb 27, 1946 

Fluorescent Colors in Tangent Screen Examination, Dr Jacob B 
Feldman and Dr Harold J Abrahams, (by invitation) 

This article will be published in a future issue of the Archives 
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Complete Unilateral Ophthalmoplegia Due to Primary Carcinoma of 
the Sphenoidal Sinus Syndrome of the Orbital Apex and Superior 
Orbital Fissure Report of a Case Dr I S Tassman 

This article will appear m full in a later issue of the Archives 

discussion 

Dr Benjamin H Shuster My first association with this patient 
was when I made a routine examination of the ear, nose and throat, 
at which time I found nothing of interest I saw her a week latei, 
during an episode of epistaxis There was nothing at this time to 
indicate anything but a local area of bleeding The nose was packed 
and the bleeding controlled One week later bleeding from the nose 
recuried, and I again saw the patient At this time there was also 
pronounced paralysis of the ocular muscles, however, the pupil reacted 
somewhat to light 

Not being familiar with the designation “sphenoid fissure sjmdrome,” 
I groped for an anatomic diagnosis The vestibular (caloric) test did 
not reveal any sign of an intracranial lesion Except for the ocular 
immobilization, there were no signs of mass in the orbit The presence 
of the pupillary reaction to light w'as evidence against the possibility of 
a lesion of the brain stem, which W'ould have to be extensive to involve 
the number of nerves concerned in this case There were no systemic 
signs of cavernous sinus thrombosis, nor weie edema and ecchymosis 
present, W'hich are found with this condition The situation seemed to 
lesolve itself into the possibility of a small hemorrhage at the apex 
of the orbit, incompletely compressing the nerves, or of a growth in 
the superior orbital sinus, encroaching slowly on the contents of the 
cavernous sinus, adjacent to its lateral wall This could compress 
the nerves and yet permit some venous blood to pass through, preventing 
the occunence of edema and ecchymosis A specific request was made 
for roentgenograms of the orbit and sphenoid sinus The latter were 
misinterpreted, and the sphenoid W'as pronounced normal 

It was decided to explore the orbit through an incision at its medial 
border If an erosion was found on the nasal wall, it could be followed 
thiough No such break was found, and in view of the negative report 
on the sphenoidal sinus no further search was made The possibility of an 
intracranial lesion had to be considered Shortly after the operation 
the roentgenograms wei e again studied, and the conclusion was reached 
that the sphenoidal sinus as well as other sinuses were involved 
Accordingly, it was decided to reexplore the wound, with the idea of 
breaking through to the sinuses, and an attempt to reach the sinuses 
through the nasal wall was first made 

A sphenoid probe was introduced, and it was immediately found that 
the posterior bony w'all of the sphenoidal sinus was destroyed The nose 
at first appeared to be normal, but aftei the bony covering w'as broken 
down a mass of malignant-appearing tissue was seen in the sphenoidal, 
ethmoidal and maxillary sinuses Microscopic study of the tissue 
showed that it w'as malignant I believe that Dr Tassman is coirect 
m his contention that the primary growth w'as m the sphenoidal sinus 
The vague headache and the bulk of the mass present in the sphenoidal 
sinus pointed m that direction Those who ha\ e seen cases of malignant 
growths of the antrum will agree that m view' of the length of time 
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the condition existed m this patient, the orbit would have been invaded 
much sooner and would not have involved the nerves alone but the entire 
mtraorbital contents 

The orbital incision employed m this case is routine for extranasal 
exenteration of the sinuses It affoids a satisfactory exposure of the 
01 bit in its floor, median wall and loof 

Dr Henry A Siienicin The neurosuigeon’s interest in this 
patient lies in the possibility of an intracranial lesion producing this 
syndrome, particularly a tumor of the sphenoidal ridge Unquestionably, 
the outsandmg point m the differential diagnosis is the fact that menin- 
gioma of the sphenoidal ridge is a slow-growing lesion, the symptoms 
being gradually progiessive over a period of years, or at least of many 
months For this reason, involvement of the external ocular muscles 
is raiely complete, the slowly gi owing lesion distoitmg, but not com- 
pletely interrupting, the nerves passing through that region 

There may be blindness from a meningioma of the sphenoidal ridge 
I believe that at least 25 per cent of patients with such a lesion have 
seriously impaired vision, but this is usually accompanied with primary 
atrophy of the optic nerve resulting from pressure by the optic nerve 
for a long time Carcinoma of the sinuses may cause exophthalmos, 
which is also an outstanding symptom of meningioma of the sphenoidal 
ridge Roentgenograms would reveal hyperostosis of the orbital roof 
and of the wings of the sphenoid in cases of the latter With such 
exophthalmos the optic bulb would tend to be depressed, owing to 
exostosis of the orbital roof Malignant growths of the sinuses are 
accompanied with erosion of the bones of the orbital cavity and the 
bones nearby 

Dr I S Tassman Cases of this kind are unusual This patient 
came to my attention for the ocular condition while she was on the 
medical service under treatment for vascular hypertension As Dr 
Shuster pointed out, it was logical to enter the orbit on the medial 
aspect, so that the sinuses could be easily entered at the same tune if 
this appeared to be indicated Strangely, the orbital walls were found 
to be normal, and the nasal sinuses gave no evidences of the presence 
of any disease 

In spite of this, I strongly suspected trouble m the sinuses even 
prior to the orbital exploration, especially because of the chemosis of 
the conjunctiva The possibility of a retro-orbital lesion was also 
considered seriously, and it was recognized that there was pressure 
to produce the congestion and chemosis However, all this time there 
was no exophthalmos of the right eye I believe that absence of this 
sign was important evidence in eliminating an mtraorbital or a retro- 
orbital growth Although it was recognized that the second, third and 
fourth cranial nerves, the ophthalmic branch of the fifth nerve and the 
sixth nerve were involved, the etiologic factor was obscure until the time 
of operation For this reason, and because of the infrequency of reported 
cases, it was felt that this case should be recorded 

Tendon Transplantation for Paralysis of the External Rectus Muscle 
F Spaeth, M D , 

The use of tendon transplants from the superior and inferior rectus 
muscles for the coi rection of paralytic strabismus involving the external 
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rectus muscle was presented by means of moving pictures This 
operation is indicated only in cases in which the paralytic eye can be 
moved spontaneously up to the midline In cases in which the eye 
remains in paralytic conveigence, this procedure can accomplish no 
more than an ordinary recession of the internal rectus and resection of 
the paralytic external rectus muscle In properly selected cases 15 to 
30 degrees of external rotation has been achieved The principles 
underlying the procedure are twofold The first is a release in the 
paralytic convergence by the recession of the internal rectus muscle and 
a reduction in internal rotation ability by half through the use of the 
tendon transplant from the superior and inferior rectus muscles 
Second, the transplant holds the eye in the “e>es front” position, or even 
in slight latent divergence, permitting the two oblique muscles to 
function more adequately as external rotators The internal rectus 
muscle after recession furnishes adequate convergence for near work 
The operation has its chief indication in cases in which there is acquired 
paralysis of the external rectus muscle, rather than in cases of congenital 
palsy 

DISCUSSION 

Dr Louis Lehreeld Dr Spaeth may recall my exhibit of 2 cases 
of Hummelsheimer operation at a conference at the Wills Eye Hospital 
several years ago One of the patients presented there I saw last week 
at the Wills Hospital clinic The result was excellent 

The technic differs slightly from that just shown Instead of 
transplanting the sections of the tendon of the superior and inferior 
rectus muscles above and below the insertion of the external rectus 
muscle, Hummelsheimer recommends that the tendon transplants be 
inserted under the insertion of the external rectus muscle 

I think that the key to success of such muscle transplantations rests 
in firm anchoring of the transplanted tendons to their new positions 
I found that this can be best accomplished with the use of silk sutures, 
inasmuch as they are unabsorbable 

Last year I used the Hummelsheimer technic in operation on a 
patient who had paralysis of the superior rectus muscle associated with 
ptosis To my surprise, I not only achieved a fair result m restoring 
partial function of the superior rectus muscle but also obtained a 
reduction in the amount of ptosis 

I hope that Dr Spaeth’s presentation tonight will stimulate the 
surgeons to resort to this method of tendon transplantation in correction 
of paralysis, not only of the external rectus muscle but of all ocular 
muscles 



Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P Bailliart, 66 Boulevard Samt-Michel, Paris, 6°, France 
Secretary-General Prof M Van Duyse, Universite de Gand, Gand, Prov Ost- 
flandern, Belgium 

All correspondence should be addressed to the Secretariat, 66 Boulevard Samt- 
Michel, Paris, 6 e , France 

International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stockholm, Sweden 
Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, Denmark 

International Organization Against Trachoma 
President Dr A F AlacCallan, 17 Horseferry Rd , London, England 

Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St, Chicago 
Executive Secretaries Dr Conrad Berens, 35 E 70th St, New York Dr M E 
Alvaro, 1511 Rua Consolacao, Sao Paulo, Brazil 
Place Habana, Cuba Time February 1948 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Mxnto Ophthalmic Hospital, Bangalore 
Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , Madras 

British Medical Association, Section on Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, Scotland 

Secretary Dr Frederick Ridley, 12 Wimpole St, London, W 1 

* 

Chengtu Ophthalmological Society 
President Dr Eugene Chan 

Secretary Dr D S Shen, Eye, Ear, Nose and Throat Hospital, Chengtu, 
Szechuan, China 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, Szechuan, China 

Chinese Ophthalmology Society 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd, Shanghai 

Chinese Ophthalmological Society of Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Secretary Dr C K Lm, 180 Hsi-Lo-yen Chienmeng, Peiping 
Place Peiping Union Medical College, Peiping Time Last Friday of each month 

* Secretaries of societies are requested to furnish the information necessarv to 
make this list complete and keep it up to date 
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Faculty of Ophthalmologists 

President Brig Sir Stewart Duke-Elder, 63 Harley St , London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn Fields, London, W C 2, England 

German Opiithalmological Society 
President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmoi ogical Society 
President Prof I Imre, Budapest 

Assistant Secretary Dr Stephen de Grosz, University Eye Hospital, Manautca 39, 
Budapest 

All correspondence should be addressed to the Assistant Secretary 

Midlanii Ophthalmological Society 
President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary Mr T Harrison Butler, 61 New hall St, Birmingham 3, England 
Place Birmingham and Midland Eye Hospital 

North of England Ophthalmological Society 

President Mr E F Wilson, 24 Upper Northgate St, Chester 
Secretary Mr William M Muirhead, 70 Upper Hanover St, Sheffield 3 
Place Manchester, Leeds, Newcastle-upon-Tyne, Liverpool, Sheffield and Bradford, 
in rotation Time October to May 

Ophthalmological Society of Australia 

President Dr J Ringland Anderson, Astor House, 108 Collins St, Melbourne, 
Victoria 

Secretary Dr D A Williams, 27 Commonwealth St, Sydney 
Place Melbourne Time Oct 20-26, 1946 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St, Cairo 

All correspondence should be addressed to the secretary, Dr Mohammed Khalil 

Ophthalmological Society of Hospital de Nuestra Senora de la Luz 

Chairman Dr Manuel J Icaza y Dublan, Mexico, D F , Mexico 
Secretary Dr Jorge Meyran, Mexico, D F , Mexico 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg , Church Square, Cape Town. 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 Parliament St, Cape Town 

Ophthalmological Society of the United Kingdom 

President Mr Charles B Goulden, 89 Harley St, London 
Secretary Mr Frank W Law, 30 Devonshire PI , London, W 1 
Place London Time May 30-June 1-2, 1946 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 
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Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St, London, W 1, England 
Secretary-Treasurer Dr F A Anderson, 12 St John’s Hill, Shrewsbury, England 
Time July 4-6, 1946 

Palestine Ophthalmological Society 
President Dr Arieh Feigenbaum, Abyssinian St 15, Jerusalem 
Secretary Dr E Sinai, Tel Aviv 

Polish Ophthalmological Society 
President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lmdley’a 4, Warsaw 

Revista Brasileira de Oftalmologia 

President Dr Caldas Britto, Largo de Canoca 5-6° andar, Rio de Janeiro, Brazil 
Secretary Dr Evaldo Campos, R Rodrigo Silva 7-1° andar, Rio de Janeiro, Brazil 
Place Rio de Janeiro, Brazil Time Third Friday of every month from April 
to December 

Royal Society of Medicine, Section of Ophthalmology 
President Col F A Juler, 96 Harley St , London, W 1, England 
Secretary Dr Harold Ridley, 60 Queen Anne St, London, W 1, England 

Sao Paulo Society of Ophthalmology 
President Silvio de Almeida Toledo, Barao de Ilapetinmga St, 88, 5° Andar, 
Sao Paulo, Brazil 

Secretary Dr Phmo de Toledo Piza, Enfermaria Santo Luzia, Santa Casa de 
Misericordia, Cesario Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 
President Dr S Spence Meighan, 13 Woodside PI , Glasgow, C 3 
Secretary Dr Alexander Garrow, 15 Woodside PI , Glasgow, C 3 
Place Edinburgh and Glasgow, in rotation 

Sociedad Argentina de Oftalmologia 
Chairman Dr Jorge Malbran, Buenos Aires , 

Secretary Dr Benito Just Tiscorma, Santa Fe 1171, Buenos Aires 

Sociedad Oftalmologia del Litoral, Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, Rosario 
Secretary Dr Arturo Etchemendigaray, Villa Constitucion, Santa Fe 
Place Rosario Time Last Saturday of every month, April to November All 
correspondence should be addressed to the President 

Sociedade de Oftalmologia del Norte 
President Dr Alberto Cardenas 

Secretary Dr Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina 

Sociedade de Oftalmologia de Minas Gerais 

President Prof Hilton Rocha, Rua Rio de Janeiro 2251, Bello Horizonte, Minas 
Geraes, Brazil 

Secretary Dr Enmo Coscarelli, Rua Aimores 1697, Bello Horizonte, Mmas Geraes 
Brazil ' 

Sociedade de Oftalmologia e Otorrinolaringologla de 
Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera Cruz, Apartamento 134 
Porto Alegre, Rio Grande do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 928, Porto Alegre, Rio Grande 
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SOCIEDADE DC OPHTIIALMOLOGIA E Oto-RhINO-LaRYNGOLOGIA DA BAHIA 

President Dr Theonilo Amorim, Barra Avemda, Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

SocietA Oftalmolocica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del Giamcolo, 1, Rome 

Sociltl Francaise d’Ophtalmologie 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Paris, 7° 

Society or Swedish Ophthalmologists 
President Prof K G Ploman, Stockholm 

Secretary Dr K O Granstrom, Sodermalmstorg 4, III tr, Stockholm, So 

Tel Aviv Ophthalmological Society 

President Dr D Arieh-Fnedman, 96 Allenby St, Tel Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik St , Tel Aviv, Palestine 

NATIONAL 

American Medical Association, Scientific Assembly, Section 
on Ophthalmology 

Chairman Dr Derrick Vail, 55 E Washington St , Chicago 
Secretary Dr R J Masters, 23 E Ohio St , Indianapolis 

American Academy or Ophthalmology and Otolaryngology, 

Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, Minn 
President-Elect Dr Alan C Woods, Johns Hopkins Hospital, Baltimore 5 
Executive Secretary-Treasurer Dr William L Benedict, 100— 1st Ave Bldg, 
Rochester, Minn 

Place Palmer House, Chicago Time Oct 13-18, 1946 

American Ophthalmological Society 

President Dr Eugene M Blake, 303 Whitney Ave , New Haven, Conn 
Secretary-Treasurer Dr Walter S Atkinson, 129 Clinton St, Watertown, N Y 
Place San Francisco Time June 26-28, 1946 

Association for Research in Ophthalmology, Inc 
Chairman Dr Conrad Berens, 35 E 70th St , New York 

Secretary-Treasurer Major Brittain F Payne, School of Aviation Medicine, 
Randolph Field, Texas 

Assistant Secretary-Treasurer Dr Hunter Romaine, 35 E 70th St, New York 

Canadian Medical Association, Section on Ophthalmology 

President Dr Alexander E. MacDonald, 170 St George St, Toronto 5 
Secretary-Treasurer Dr L J Sebert, 170 St George St, Toronto 5 

Canadian Ophthalmological Society 

President Walter W Wright, 170 St George St, Toronto 5 
Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 1509 Sherbrooke St W , 
Montreal 
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National Society for the Prevention of Blindness 

President Mr Mason H Bigelow, 1790 Broadway, New York 
Secretary Miss Regina E Schneider, 1790 Broadway, New York 
Executive Director Mrs Eleanor Brown Merrill, 1790 Broadway, New York 
Place New York Time Nov 25-27, 1946 

SECTIONAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 

President Dr Anthony Ambrose, 31 Lincoln Park, Newark 
Secretary Dr William F Keim Jr, 15 Washington St, Newark 2 
Place 91 Lincoln Park South, Newark Time 8 45 p m, second Monday of 
each month, October to May 

Central Illinois Society of Ophthalmology and Otolaryngology 

President Dr Stuart Broadwell, 1015-4 N 5th St, Springfield, 111 
Secretary-Treasurer Dr William F Hubble, 861-867 Citizens Bldg, Decatur, 111 

Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr P G Spelbring, 131 S Barstow St, Eau Claire 
Secretary Dr G L McCormick, 650 S Central Ave , Marshfield 

Hawaii Eye, Ear, Nose and Throat Society 

President Dr F J Pinker ton, 7 Young Hotel Bldg, Honolulu 
Secretary-Treasurer Dr L Q Pang, 52 S Vineyard St, Honolulu 39 
Place Honolulu Time Third Thursday of each month 

New England Ophthalmological Society 

President Dr Howard F Hill, 177 Mam St, Waterville, Maine 
Secretary-Treasurer Dr Merrill J King, 264 Beacon St , Boston 16 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8 pm, third Tuesday of each month from November to April, inclusive 

f 

Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI , Denver 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St, San Francisco 

Puget Sound Academy of Ophthalmology and Oto-Laryngology 

President Dr Julius A Weber, 640 Stimson Bldg, Seattle 1, Wash 
Secretary-Treasurer Dr Barton E Peden, 301 Stimson Bldg, Seattle 1, Wash 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month except 
June, July and August 

Rock River Valley Eye, Ear, Nose and Throat Society 
President Dr J Sheldon Clark, Sterling, III 

Secretary-Treasurer Dr Harry R Warner, 321 W State St, Rockford, 111 
Place Rockford, 111 , or Janesville or Beloit, Wis Time Third Tuesday of each 
month from October to April, inclusive 

Saginaw Valley Academy of Ophthalmology and Otolaryngology 

President Dr A R. McKinney, 330 S Washington St, Saginaw, Mich 
Secretary-Treasurer Dr Harold H Heuser, 207 Davidson Bldg, Bay City Mich 
Place Saginaw or Bay City, Mich Time Second Tuesday of each month ’ excent 
Jub, August and September ’ 1 
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Sioux Vallfy Eye and Ear Academy 
President Dr J C Decker, 515 Francis Bldg, Sioux City, Iowa 
Secretary-Treasurer Dr J E Dvorak, 408 Davidson Bldg, Sioux City, Iowa 

Southern Medical Association, Section on Eve, Ear, Nose and Throat 

Chairman Dr Savage Zerfoss, 165-8th Ave N , Nashville 3, Tenn 
Secretary Dr Alston Callahan, 908 S 20th St , Birmingham 5, Ala 

Southwestern Academy of Eve, Ear, Nose and Throat 

President Dr H L Brehmer, 221 W Central Ave, Albuquerque, N Mex 
Secretary Dr A E Crutlnrds, 1011 Professional Bldg, PhoenLx, Ariz 

Southwestern Michigan Triological Societv 

President Dr W M Dodge, 716 First National Bank Bldg, Battle Creek 
Secretary-Treasurer Dr Kenneth Lowe, 25 W Michigan Ave, Battle Creek 
Time Last Thursday of September, October, November, March, April and May 

Western Pennsylvania Eve, Ear, Nose and Throat Societv 

President Dr Ray Parker, 218 Franklin St , Johnstown, Pa 
Secretary-Treasurer Dr J McClure Tjson, Deposit National Bank Bldg, Dubois 

STATE 

Arkansas State Medical Society, Eve, Ear, Nose and Throat Section 

President Dr E C Moulton, 619 Garrison Ave , Fort Smith 
Secretary Dr K W Cosgrove, 7 Urquhart Bldg, Little Rock 

Colorado Ophthalmological Society 

President Dr George H Stine, 23 E Pikes Peak Ave., Colorado Springs 
Secretary Dr J Leonard Swigert, 320 Republic Bldg, Denver 
Place University Club, Denver Time 7 30 p m, third Saturday of each month 
October to May, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr Paul B MacCready, 442 Temple St, New Haven 

Secretary-Treasurer Dr W H Turnley, 1 Atlantic St, Stamford, Conn 

• 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr William O Martin Jr, Doctors Bldg, Atlanta 
Secretary-Treasurer Dr C IC McLaughlin 666 Cherry St, Macon 

Indiana Academy of Ophthalmology and Oto-Laryngology 

President Dr W E Stewart, 721 Wabash Ave, Terre Haute 
Secretary Dr Russell A Sage, 23 E Ohio St, Indianapolis 
Place French Lick Time First Wednesday in April 

Iowa Academy of Ophthalmology and Oto-Larv ngology 
President Dr S A O’Brien, 1 N Federal Ave , Mason City 

Kansas State Medical Society, Section on Ophthalmology and 

Otolaryngology 

President Dr W B Granger, Emporia 

Secretary Dr George F Gsell, 911 Beacon Bldg, Wichita 2 
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Louisian a-Mississippi Ophthalmological and Otolaryngological Society 

President Dr George S Adkins, 121 N President St , Jackson, Miss 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 

Medical Society of the State of Pennsylvania, Section on 
Eye, Ear, Nose and Throat Diseases 

Chairman Dr William T Hunt Jr, 1205 Spruce St, Philadelphia 7 
Secretary Dr Gabriel Tucker, 250 S 18th St , Philadelphia 3 

Michigan State Medical Society, Section of Ophthalmology 

and Otolaryngology 

Chairman Dr Edmond L Cooper, 1553 Woodward Ave, Detroit 26 
Secretary Dr Ralph H Gilbert, 110 Fulton St E, Grand Rapids 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Karl C Wold, 1051 Lowry Bldg, St Paul 2 
Secretary Dr William A Kennedy, 372 St Peter St, St Paul 2 
Time Second Friday of each month from October to May 

Montana Academy of Oto-Ophthalmology 

President Dr H Casebeer, 44 W Park Ave , Butte 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg, Great Falls 

Nebraska Academy of Ophthalmology and Otolaryngology 

President Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Secretary-Treasurer Dr John Peterson, 1307 N St, Lincoln 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr C W Buvinger, 50 Washington St , East Orange 
Secretary Dr Z Laurence Gnesemer, 1145 E Jersey St, Elizabeth 

New York State Medical Society, Eye, Ear, Nose and 
Throat Section 

Chairman Dr Maxwell D Ryan, 660 Madison Ave, New York 21 
Secretary Dr Thomas H Johnson, 30 W 59th St’, New York 

North Carolina Eye, Ear, Nose and Throat Society 
President Dr A J Ellington, 412 S Spring St , Burlington 
Secretary Dr J A Harrill, Bowman Gray School of Medicine, Winston-Salem 
Place Hendersonville Time Sept 16-19, 1946 

North Dakota Academy of Ophthalmology and Oto-Laryngology 
President Dr E D Perrin, 221-5th St, Bismarck 
Secretary-Treasurer Dr M T Lampert, Minot 

Oregon Academy of Ophthalmology and Oto-Laryngology 

President Dr Wilfred Belnap, 833 S W 11th Ave, Portland 

Secretary -Treasurer Dr C W Kuhn, 1020 S W Taylor St, Portlands 

i lace Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Pennsylvania Academy or Ophthalmology and Otolaryngology 
President Dr Thomas F Furlong Jr, 36 Parking Plaza, Ardmore 
secretary Dr Benjamin F Souders, 143 N 6th St, Reading 
lime Last week m April 
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Rhode Island Ophthalmological and Otological Society 

Acting- President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Lmley C Happ, 124 Waterman St, Providence 
Place Rhode Island Medical Society, Library, Providence Time 8 30 p m, 
second Thursday m October, December, February and April 

South Carolina Society of Ophthalmology and Otolaryngology 
President Dr J H Stokes, 125 W Chcves St, Florence 
Secretary-Treasurer Dr Roderick Macdonald, 330 E Main St, Rock Hill 
Place Hendersonville, N C Time Sept 16-19, 1946 

Tennessee Academy of Ophthalmology and Otolaryngology 
President Dr George Burchfield, Maryville 

Secretary-Treasurer Dr Sam H Sanders, 1089 Madison Ave, Memphis 

Texas Ophthalmological and Oto-Laryngological Society 

President Dr F H Rosebrough, 603 Navarro St, San Antonio 
Secretary Dr M K McCullough, 1717 Pacific Ave, Dallas 

Utah Ophthalmological Society 

President Dr E B Fairbanks, 315 Medical Arts Bldg, Salt Lake City 
Secretary-Treasurer Dr Dean Spear, 516 Boston Bldg, Salt Lake City 
Place University Club, Salt Lake City Time 7 00 p m, third Monday of 
each month 

Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Thomas E Hughes, 1000 W Grace St, Richmond 
Secretary-Treasurer Dr Francis H McGovern, 105 S Union St, Danville 

West Virginia State Medical Association, Eye, Ear, Nose and 

Throat Section 

President Dr George Traugh, 309 Cleveland Ave, Fairmont 
Secretary Dr Welch England, 621 Market St, Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and Otolaryngology 

President Dr E L Mather, 39 S Mam St, Akron, Ohio 
Secretary-Treasurer Dr V C Malloy, 2d National Bank Bldg, Akron, Ohio 
Time First Monday in January, March, May and November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Cline, 153 Peachtree St N E, Atlanta, Ga 
Secretary Dr Lester A Brown, 815 Doctors Bldg, Atlanta, Ga 
Place Academy of Medicine Time 7 30 p m , fourth Monday of each month 
from October to May 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Jonas Fnedenwald, 1212 Eutaw PI , Baltimore 
Secretary Dr Fred Reese, 330 N Charles St, Baltimore 1 
Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m, 
fourth Thursday of each month from October to March 
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Birmingham Eye, Ear, Nose and Throat Club 
President Each member, in alphabetical order 

Secretary Dr W Chunn Parsons, 425 Woodward Bldg , Birmingham, Ala 
Place Tutwiler Hotel Time 6 30 p m, second Tuesday of each month, Sep- 
tember to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Benjamin C Rosenthal, 140 New York Ave , Brooklyn 
Secretary-Treasurer Dr Louis Freimark, 256 Rochester Ave, Brooklyn 13 
Place Kings County Medical Society Bldg , 1313 Bedford Ave Time Third 
Thursday in February, April, May, October and December 

Botfalo Ophthalmologic Club 

President Dr William H Howard, 389 Linwood Ave, Buffalo 9 
Secretary-Treasurer Dr Sheldon B Freeman, 196 Linwood Ave, Buffalo 9 
Time Second Thursday of each month from October to May 

Chattanooga Society of Ophthalmology and Otolaryngology 
President Each member, in alphabetical order 

Secretary Dr Douglas Chamberlain, Chattanooga Bank Bldg, Chattanooga, Tenn 
Place Mountain City Club Time Second Thursday of each month from 
September to May 

Chicago Ophthalmological Society 

President Dr W A Mann, 30 N Michigan Ave, Chicago 2 
Secretary Dr. J R Fitzgerald, 3215 W North Ave, Chicago 
Place Continental Hotel, 505 N Michigan Ave Time Third Monday of each 
month from October to May 

Cincinnati General Hospital Ophthalmology Staff 

Chairman Dr D T Vail, 441 Vine St, Cincinnati 
Secretary Dr A A Levin, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m, third Friday of each month 
except June, July and August 

Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg , Cleveland 
Secretary Dr H H Wygand, 624 Guardian Bldg , Cleveland 
Time Second Tuesday in October, December, February and April 

College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Burton Chance, 317 S 15th St, Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St, Philadelphia 

Time Third Thursday of every month from October to April, inclusive 

Columbus Ophthalmological and Oto-Laryngological Society 

Chairman Dr M Goldberg, 328 E State St, Columbus, Ohio 
Secretary-Treasurer Dr W J Miller, 21 E State St, Columbus, Ohio 
Place University Club Time 6 15 p m, first Monday of each month, from 
October to May, inclusive 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr L W O Janssen, 710 Medical Professional Bldg, Corpus Christi 
Texas ’ 

Secretary Dr F B Kelly, 519 Medical Professional Bldg , Corpus Christi, Texas 
Time 6 30 p m , third Tuesday of each month from October to May 
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Dallas Academy or Ophthalmology and Oto-Laryngology 

President Dr Speight Jenkins, 1719 Pacific Avc, Dallas, Texas 
Secretary Dr L Darrough, Dallas Medical and Surgical Clinics, Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m , first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 

Des Moines Academy of Ophthai mojogy and Otolaryngology 

President Dr H I McPhcrrin, 406-6th Ave , Des Moines, Iowa 
Secretary-Treasurer Dr C C Jones, Bankers Trust Bldg, Des Moines, Iowa 
Time 7 45 p m , fourth Monday of every month from September to Ma> 

Detroit Ophthalmological Club 
Chairman Members rotate alphabetically 
Secretary Dr Wesley G Reid, 974 Fisher Bldg, Detroit 2 
Place Club rooms of Wayne County Medical Society Time First Monday of 
each month, November to April, inclusive 

Detroit Ophthalmological Society 

President Dr Bruce Fralick, 201 S Main St , Ann Arbor, Mich 
Secretary Dr William S Gonne, 619 David Whitney Bldg, Detroit 26 
Place Club rooms of Wayne County Medical Society Time 6 30 p m , third 
Thursday of each month from November to April, inclusive 

Eastern New York Eye, Ear, Nose and Throat Association 

President Dr Frank C Furlong, 713 Union St, Schenectady 
Secretary-Treasurer Dr E Martin Freund, 762 Madison Ave, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr C R Lees, 602 W 10th St , Fort Worth 2, Texas 
Secretary-Treasurer Dr Van D Rathgeber, 1305 Medical Arts Bldg, Fort 
Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Friday of each 
month except July and August 

Houston Academy of Medicine, Ophthalmological and 
Oto-Laryngoi ogical Section 

President Dr J Matt Robison, 1304 Walker Ave, Houston, Texas 
Secretary Dr John H Barrett, 1304 Walker Ave, Houston, Texas 
Place River Oaks Country Club Time 6 30 p m, second Thursday of each 
month from October to June 

Indianapolis Ophthalmological and Otolaryngological Society 

President Dr J Jerome Littell, 603 Hume Mansur Bldg, Indianapolis 
Secretary Dr J Lawrence Sims, 23 E Ohio St, Indianapolis 
Place Indianapolis Athletic Club Time 6 30 p m , second Thursday of each 
month from November to May 

Kansas City Society of Ophthalmology and Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave, Kansas City, Mo 
Secretary Dr W E Keith, 1103 Grand Ave , Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work 



DIRECTORY 


25 9 


Long Beach Eye, Ear, Nose and Throat Society 

Chairman Dr Francis Carl Hertzog, 117 E 8tli St , Long Beach, Calif 
Secretary-Treasurer Dr Robert G Thornburgh, 117 E 8th St , Long Beach, Calif 
Place Seaside Hospital Time Last Wednesday of each month from October to 
May 

Los Angeles Society of Ophthalmology and Otolaryngology 

President Dr A R Robbins, 1930 Wilshxre Blvd , Los Angeles 
Secretary-Treasurer Dr K C Brandenburg, 110 Pine Ave, Long Beach 2, Calif 
Place Los Angeles County Medical Association Bldg, 1925 Wilshire Blvd Time 
6 30 p m , fourth Monday of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg, Louisville, Ky 
Secretary-Treasurer Dr J W Fish, 321 W Broadway, Louisville, Ky 
Place Brown Hotel Time 6 30 p m, second Thursday of each month from 
September to May, inclusive 

Lower Anthracite Eye, Ear, Nose and Throat Society 
Chairman Each member in alphabetical order 

Secretary Dr James J Monohan, 31 S Jardin St, Shenandoah, Pa 

Medical Society of the District or Columbia, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W , Washington 
Secretary Dr Frazier Williams, 1801 I St N W, Washington 
Place 1718 M St N W Time 8pm, third Friday of each month from October 
to April, inclusive 

Memphis Society of Ophthalmology and Otolaryngology 
Chairman Each member, in alphabetical order 

Secretary Dr Sam H Sanders, 1089 Madison Ave, Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 8pm, 
second Tuesday of each month fiom September to May 

Milwaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin Ave, Milwaukee 
Secretary-Treasurer Dr Frank G Treskow, 411 E Mason St, Milwaukee 2 
Place University Club Time 6 30 p m , fourth Tuesday of each month from 
October to May 


Montgomery County Medical Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical Bldg, Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg, Dayton, Ohio 
Place Van Cleve Hotel Time 6 30 p m , first Tuesday of each month from 
October to June, inclusive 

Montreal Ophthalmological Society 

President Dr J Rosenbaum, 1396 Ste Catherine St W , Montreal Canada 
Secretary Dr L Tessier, 1230 St Joseph Blvd E, Montreal, Canada 
Time Second Thursday of October, December, February and April 

Nashville Academy of Ophthalmology and Otolaryngology 

Chairman Dr M M Cullom, 700 Church St , Nashville, Tenn 
Secretary Dr R E Sullivan, 432 Doctors Bldg , Nashville 3, Tenn 
Place James Robertson Hotel Time 6 30 p m , third Monday of each month 
from October to May * 
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New Orleans Ophthalmological and Otolari ngoi ogical Society 

President Dr W B Clark, 1012 American Bank Bldg, New Orleans 
Secretary Dr Mercer G Lynch, 1018 Maison Blanche Bldg, New Orleans 
Place Louisiana State University Medical Bldg Time 8pm, second Tuesday 
of each month from October to May 

New York Academy or Medicine, Section of Ophthalmology 

Chairman Dr Brittain F Payne, 17 E 72d St, New York 21 

Secretary Dr Milton Berliner, 57 W 57th St , New York 

Time 8 30 p m , third Monday of every month from October to May, inclusive 

New York Society for Clinical Ophthalmology 

President Dr Benjamin Friedman, 6 W 77th St, New York. 

Secretary Dr Benjamin Esterman, 983 Park Ave, New York 28 
Place New York Academy of Medicine, 2 E 103d St Time 8pm, first Monday 
of each month from October to May, inclusive 

Oklahoma City Academy of Ophthalmology and Otolaryngology 

President Dr S R Shaver, 117 N Broadway, Oklahoma City 
Secretary Dr William Mussil, Medical Arts Bldg, Oklahoma City 
Place University Hospital Time Second Tuesday of each month from Sep- 
tember to May 

Omaha and Council Bluffs Ophthalmolocical and 
Oto-Lar\ ngological Society 

President Dr A A Steinberg, 1502 Farnam St, Omaha 

Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg , Omaha 2 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6pm dinner, 7pm 
program, third Wednesday of each month from October to May 

Passaic-Bergen Ophthalmological Club 

President Dr Thomas Sanfacon, 340 Park Ave, Paterson, N J 
Secretary-Treasurer Dr J Averbach, 435 Clifton Ave, Clifton, N J 
Place Paterson Eye and Ear Infirmary Time 9 pm, last Friday of every 
month, except June, July and August 

Philadelphia County Medical Societi, Eye Section 

President Dr L Waller Winckler, Philadelphia 

Secretary Dr Robert T M Donnelly, 255 S 17th St , Philadelphia 

Time First Thursday of each month from October to May 

Pittsburgh Ophthalmological Societ\ 

President Dr Clarence F Bernatz, Park Bldg , Pittsburgh 
Secretary Dr Robert J Billings, Park Bldg, Pittsburgh 

Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September 

Reading Eye, Ear, Nose and Throat Society 

President Dr Claude W Bankes, 212 N 6th St, Reading, Pa 
Secretary Dr Paul C Craig, 232 N 5th St, Reading, Pa 

Place Wyomissing Club Time 6 30 p m, third Wednesday of each month 
frqm September to July 
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Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg, Richmond, Va 
Secretary Dr Clifford A Folkes, Professional Bldg, Richmond, Va 
Place Westmoreland Club Time 6 pm, second Monday of each month from 
October to May 

Rochester Eye, Ear, Nose and Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St , Rochester, N Y 
Secretary-Treasurer Dr Charles T Sullivan, 277 Alexander St , Rochester, N Y 

St Louis Ophthalmic Society 

President Dr A Lange, 3903a Olive St, St Louis 
Secretary Dr William Kleinberg, Frisco Bldg, St Louis 

Place Oscar Johnson Institute Time Fourth Friday of each month from October 
to April, inclusive, except December, at B 00 p m 

San Antonio Ophthalmo-Oto-Laryngological Society 

President Dr Belvin Pritchett, 705 E Houston St, San Antonio 5, Texas 
Secretary-Treasurer Lt Col John L. Matthews, AAF School of Aviation Medi- 
cine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Randolph Field or San Antonio 
Aviation Cadet Center Time 7pm, second Tuesday of each month from 
October to May 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr C B Cowan, 490 Post St, San Francisco 
Secretary Dr D Harrington, 384 Post St, San Francisco 
Place Society's Bldg, 2180 Washington St, San Francisco Time Fourth 
Tuesday of every month except June, July and December 

Shreveport Eye, Ear, Nose and Throat Society 

President Dr David C Swearingen, Slattery Bldg, Shreveport, La 
Secretary-Treasurer Dr Kenneth Jones, Medical Arts Bldg, Shreveport, La 
Place Shreveport Charity Hospital T ime 7 30 p m , first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Laryngology 

President Dr Clarence A Veasey Sr , 421 W Riverside Ave , Spokane, Wash 
Secretary Dr Clarence A Veasey, 421 W Riverside Ave, Spokane, Wash 
Place Spokane Medical Library Time 8 p m, fourth Tuesday of each month 
except June, July and August 

» 

Syracuse Eye, Ear, Nose and Throat Society 

President Dr A H Rubenstein, 713 E Genesee St, Syracuse, N Y. 
Secretary-Treasurer Dr I H Blaisdell, 713 E Genesee St, Syracuse, N Y 
Place University Club Time First Tuesday of each month except June, July 
and August 


Toledo Eye, Ear, Nose and Throat Society 

Chairman Dr W W Randolph, 1838 Parkwood Ave , Toledo 2, Ohio 
Secretary Dr John L Roberts, 316 Michigan St, Toledo, Ohio 
Place Toledo Club Time Each month except June, July and August 
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Toronto Academv or Medicine, Section of Ofiithalmologil 

Chairman Dr R G C Kelly, 14 Lymvood Ave , Toronto S, Canada 
Secretary Dr Alfred Elliott, 802 Medical Arts Bldg, Toronto 5, Canada 
Place Academy of Medicine, 13 Queens Park Tune First Monday of each 
month, November to April 

Washington, D C, Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W, Washington, D C 
Secretary-Treasurer Dr Richard W Wilkinson, 140S L St N W , Washington, 
D C 

Place Medical Society of District of Columbia Bldg, 1718 M St N W, Wash- 
ington, D C Time 7 30 p m , first Monday in November, January, March 
and May 


Wilkes-Barre Ophthalmological Society 
Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin St, Wilkes-Barre, Pa 
Place Office of chairman Time Last Tucsdaj of each month from October 
to May 
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SELECTION OF COLOR VISION TESTS FOR THE 
ARMY AIR FORCES 

A Summary of Studies Made at the Army Air Forces School of Aviation Medicine 

LOUISE L SLOAN, Ph D * 

RANDOLPH FIELD, TEXAS 

OINCE the establishment of the Research Section of the Army 
^ Air Forces School of Aviation Medicine m December 1941, research 
on color vision has been one of the major projects of the department 
of ophthalmology The primary purpose of these studies was to select 
tests for deficiency m red-green color vision which would be suitable 
for use m the selection of an force personnel The material covered 
m this review is based principally on investigations carried out at the 
Army Air Forces School of Aviation Medicine between June 1942 
and June 1945 

At the tune these studies were initiated, four tests of color vision 
were authorized for use m the Aimy Air Forces two basic tests and 
two adjunct tests 1 The basic tests were the Ishihara test (eighth 
edition) and the American Optical Company Pseudo-Isochfomatic 
Plates The criterion of passing for both tests was that not more than 
25 per cent of the plates be read incorrectly It is not clear whether 
the decision to allow errors on a small number of plates was made 
with the idea that it would qualify men with only mild defects in color 
vision or because it was recognized that subjects with normal color 
vision read some of the charts incorrectly A study of the adequacy 

From the Army Air Forces School of Aviation Medicine 

* On leave of absence from the W ilmer Ophthalmological Institute of the Johns. 
Hopkins Unnersity and Hospital, 1942-1945 

1 Wallace, S R, Jr, and Rowland, L S The Present Status of Color 
Vision Testing m the Army Air Forces, Report on File at Research Library,. 
AAF School of Aviation Medicine, Randolph Field, Texas, March 29, 1944,. 
Because of Civil Service Regulations, the second author’s married name was 
used m the reports from the School of Aviation Medicine Articles m journals 
arc signed “Louise L Sloan” 

2 Rowland, L S, and Heagan, F V Frequency of Color Deficiency 

Among Air Corps Cadets, AAF School of Aviation Medicine, Project no 314 
Report no 1, Randolph Field, Texas, Aug 31, 1944 ‘ 
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of the basic tests as actually administered in the Army Air Forces 2 
revealed that approximately one-half the subjects with deficient color 
vision remained undetected m repeated examinations A similar study 
of the efficiency of the same tests as administered in the Navy 3 revealed 
the same percentage of candidates undetected with deficiency m color 
vision and revealed essentially the same factors to be responsible for 
failure to detect the defect 

The two adjunct tests authorized by the regulations were the 
Holmgren wool test and the School of Aviation Medicine lantern teM 
Ability to pass these tests was used to qualify men as “color safe” under 
certain conditions Qualification for certain aircrew tasks was also made 
on the basis of the subject’s ability to “distinguish and identify without 
confusion the color of an object, substance, material, or light that is 
uniformly colored a vivid red, and of an object, substance, material, or 
light that is uniformly colored a vivid green ” The regulation gave no 
further information , consequently, it was left to the individual examiner 
to select a test and devise a method of scoring it so as to distinguish 
between those who did and those who did not meet this criterion 
The wording of the regulation suggests, however, that its intention 
was to disqualify only those with complete red-green vision deficiency 

It is obvious that these color vision requirements are completely 
arbitrary An analysis of available information regarding the color 
discriminations required of air crew, combat crew and ground crew 
members was needed to determine first whether normal color vision is 
essential for all such tasks If not, and if a certain degree of deficiency 
in color vision can be permitted for certain tasks, then it is obvious 
that there is need not only for tests to distinguish subjects with normal 
from those with deficient color vision but also for tests which will 
measure the degree of deficiency 

The logical requirements for a thorough study of this problem can 
be outlined as follows 

(a) A “job analysis” to determine the type of color discrimination 
required of aircrew personnel, for example, pilots, navigators, bombar- 
diers, gunners and radio operators, and ground crew personnel, for 
example, control tower operators, engineers and truck drivers 

(&) An evaluation of the already available tests for red-green color 
discrimination from the following points of view (1) suitability as a 
screening test to distinguish between normal and deficient color vision 
or as a quantitative test for degree of defect, (2) reproducibility of 

3 Farnsworth, D , and Reed, J D A Survey of Methods Used m Admin- 
istering Pseudo-Isochromatic Test Plates for Color Vision, Medical Research 
Laboratory, New London, Conn , Color Vision Report no 3, Nov 6, 1943 
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the results in successive tests with respect to classification as normal 
or deficient color discrimination or with respect to degree of defect 
if color vision is deficient, (3) time required for administration and 
scoring of test, (4) possibility that applicants with deficient color 
vision might be coached to pass the test, (5) probability that scores 
on the test will be related to performance in color discriminations 
required m practice 

( c ) The development and standardization of new tests if those 
already available are inadequate 

( d ) Validation studies of the relationship between scores on various 
selected tests and performance in field tests simulating actual situations 

( e ) From the results obtained m ( d ), selection of the most satis- 
factory test or tests and adoption of critical qualifying scores for 
various jobs 

The various lines of investigation summarized here were not 
actually carried out in the exact order given but were conducted 
more or less simultaneously, since it was necessary to adapt the 
conditions of the study to the facilities available and to study different 
aspects of the problem at the time that the particular tests, subjects, etc , 
were available 

ANALYSIS OF COLOR DISCRIMINATIONS REQUIRED 
OF AIRCREW PERSONNEL 

The various types of color discrimination which may be of importance 
for aircrew personnel may be summarized as follows 

1 Identification of Colored Light Signals — With the exception 
of the pyrotechnic type, all colored light signals are obtained from light 
sources combined with suitable color filters Glide path indicators, 
traffic control projectors, airport beacons and identification and naviga- 
tion lights on the plane are examples The colors used for such lights 
are selected so as to be of high purity and to differ widely from one 
another in dominant wavelength The pyrotechnic signals/ owing to 
the greater difficulties m production and standardization of the colors, 
may differ less in dominant wavelength and may be of lower purity 
The various colored light signals when viewed from a distance approx- 
imate point sources whose effective intensity decreases with the square 
of the distance Consequently, even though objectively they differ 
widely m dominant wavelength and are of high purity, when seen 
from great distances or through fog or smoke, they may be difficult 
to distinguish because of the low intensity and the small visual angle 
subtended They are also much more difficult to distinguish m the 
daytime, against the bright background of the sky, than when seen 
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against the night sky or other daik background The person with 
deficient color discrimination maj have greater difficulty than the 
normal person in detecting dim red lights, and he is likely to confuse 
red and ambei, and green and white lights It should be remembered, 
however, that the white lights are almost invariably of higher intensity 
than the gieen lights and when both are present the difference m 
bi lghtness may pi ovide an auxiliary clue 

2 Identification of the Colois of Vanous Reflecting Sui faces Used 
as Daytime Signals — This group includes flags, panels colored “shapes” 
(balls, triangles, pyramids and cones), vehicles painted in certain 
colors for the purpose of identification and colored smokes With the 
possible exception of the smoke signals, these colois are also of high 
purity and differ widely m dominant wavelength Such signals maj 
become difficult to detect, and the different colors may be difficult to 
distinguish from one another because of the decrease m the visual 
angle subtended when they are viewed from a great distance, or 
because of decrease m the intensity, owing to such factors as atmos- 
pheric conditions The colored cones, balls, triangles and pyramids 
used as signals as a rule are of specific shape for each color, so that 
identification may be possible even when the color is not distinguished 

3 Identification of the Colois Used foi Coding of Equipment — 
Color coding is used, for example, to aid in the identification of fuel 
lines, oxygen lines and other aircraft piping The colors used are 
red, yellowy white, green, blue, brown and black, m vanous com- 
binations Similar colors are used on gas cylinders Identifying colors 
are also used for electric wires and fuses The various colors used 
for coding are selected so as to show well marked differences Special 
circumstances, such as dirt which obscures the colors, poor illumination 
or a small visual angle, may, however, increase the difficulty of identi- 
fication by means of color In many cases, clues other than color may 
be utilized It is often possible to make the necessary identification oi 
aircraft piping by means of differences m diameter, for example The 
contents of gas cylinders are labeled in large white letters Electnc 
wires may be distinguished in some cases by diameter, by the presence 
or absence of maiker threads or by attached tabs bearing distinguishing 
numbers A continuity tester is also frequently used in tracing wires 

4 Map Reading — Varying shades of tan and green are employed 
in. navigation maps to indicate elevation The elevations of greatest 
importance are, however, always indicated by figures printed m black 

5 Coloi Diffei ences in Ten am, Both Natuial and Camouflaged — 
Various types of terrain, such as ploughed fields sand, smooth grass 
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fields and swampy land, show differences in hue, in saturation and in 
brightness Imperfectly camouflaged objects may differ from their 
backgrounds in a similar manner Hendley and Hecht 4 measured 
the colors of natural objects and terrains The colors were matched 
bj direct comparison with the standard color chips m the Munsell Book 
of Color The average color of forests, viewed from a distance of 1 
or 2 miles (1,500 or 3,000 meters), was found, for example, to be 8 7 
green-yellow in hue, 3 0 m value (brightness) and 1 5 m chroma 
(saturation) The color of distant objects “seen from two or more 
miles” was reported by them as 2 2 purple-blue m hue, 6 2 in value 
and 10m chroma According to these investigators, 

because of the loss of saturation of distant objects, even the normal 
observer relies on brightness contrast for the principal clues in distinguishing 
objects at large distances In hazy weather, all color may be lost when 

an object is viewed from as little as % of a mile 

Hendlej' and Hecht’s measurements were made from the ground 
In similar observations from a plane at high altitudes little loss m chroma 
was noted 5 The differences in the results of the latter study are probably 
to be attributed to the greater clarity of the intervening atmosphere 
when one is looking directly downward from a plane 

The special difficulties experienced by subjects with defective red- 
green color vision m identifying terrain have perhaps been over- 
emphasized It is frequently stated that such a subject will be unable 
to distinguish the blue-green color of swampy terrain from the yellow- 
green of a grass field A moment’s thought will show, however, that 
this particular situation involves discrimination of yellow and blue, 
not red and green It should be emphasized that, even though differences 
in hue and saturation in different types of terrain may be slight, 
differences in “texture” or brightness are usually well marked Rela- 
tively smooth surfaces, for example, reflect much more light than 
areas with thicker growth In the technic of camouflage, the great 
emphasis on accurate control of "texture,” shape and shadows, and the 
fact that photographs in black and white frequently provide as much 
information as does direct visual observation are further indications 
of the greater importance of differences in brightness than in those of 
chromaticity (hue and saturation) 

In order to obtain further evidence on this point, a member of 
the Central Instructors School at Randolph Field, Texas, was asked 

4 Hendley, C D , and Hecht, S The Colors of Natural Objects and Ter- 
rains and Their Relation to ATsual Color Deficiency, Office of Scientific Research 
and De\elopment, Report no 269, February 1944 

5 History', Organization and Research Actmties, Section V A, Color Vision, 
Staff Psy chological Test Film Unit, Psychol Bull 41.457-468 (Julv) 1944 
(p 464) 
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to make a flight wearing red dark adapter” goggles and to report any 
difficulties m judging the nature of the terrain Although wearing of 
such goggles does not simulate deficiency in red-green color discrim- 
ination, it does effectively remove all differences m hue and may also 
distort the brightness differences slightly The pilot, nevertheless, 
experienced no difficulty in identifying ploughed fields, various types of 
grass fields, etc , or m selecting suitable terrain for a forced landing 
While this simple experiment was not extensive enough to be con- 
clusive, it again indicates that in the case of natural terrain brightness 
differences alone may provide entirely adequate information as to 
its nature 

There have been occasional reports of persons with deficient color 
vision said to be actually superior to normal persons m the detection 
of camouflaged areas In order to investigate this possibility, an 
experimental study was made by Wallace and associates 0 on the 
comparative efficiency of subjects with normal and subjects with deficient 
color vision in detecting panels painted with camouflage colors, when 
these were laid flat on the ground so as not to provide clues due to 
shadows, and the like The results for the entire group revealed a 
definite relationship of number of errors to brightness difference 
between panel and background but no similar relation for differences 
in hue The 10 subjects with deficient color vision, 3 of whom had 
dichromatic vision, were definitely, though only slightly, inferior to 
the subjects with normal color vision The “average number of 
errors per run” for the normal group ranged from about 2 3 to 3 
and that for the subjects with deficient color vision, from about 2 6 to 
41 It is concluded m this report that the slight difference between 
the performance of subjects with normal color vision and that of 
subjects with deficient color vision may be of no practical significance, 
since under actual conditions the latter could make use of auxiliary 
clues, such as shadows, not present m the experimental situation 

In considering the types of color discrimination discussed here, 
it should be remembered that conditions differ m combat and m 
noncombat areas and vary with the type of duty involved In drawing 
any conclusions as to the special handicap of the subject with defective 
red-green color vision in making these discriminations the possibility 
of auxiliary clues must be kept m mind It should be remembered, 
also, that about three fourths of the group with deficient color vision 
have only partial defects for red and green discrimination, which 

6 Wallace, S R, Hexler, P L , and Hecht, S Color Vision and Its 
Relation to the Detection of Camouflage, AAF Training Command Research 
Bulletin Hq 43-6, Oct 14, 1943 
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are of varying degrees of severity For these reasons it cannot be 
dogmatically concluded that all persons with deficient color vision 
should be disqualified for any particular duty, such as that of a pilot 
or gunner For the greatest efficiency in the selection of personnel, 
therefore, a quantitative test of color vision is needed which will 
classify persons with deficient color discrimination as to the degree 
of the defect 

An analysis of the type of color discriminations involved is of value 
in indicating what types of test may be expected to be most closely 
related to actual performance It was found that the color discrim- 
inations fail into two more or less distinct categories (< 2 ) There are 
those m which, objectively considered, the colors differ greatly in 
chromaticity but subjectively may be difficult to discriminate because 
of low intensity or small visual angle or both Most of the colored 
light signals, the colored reflecting surfaces and the colors used m 
coding of equipment fall m this first group, ( b ) m the second category 
are the discriminations in which the colors involved are of low purity 
and differ only slightly in dominant wavelength but are m most cases 
of fairly high brightness and large area The colors of the terrain 
are the best example of this type of discrimination Colored smokes 
and map colors may also fall into this second category 

Ability to perform the color discriminations included m the first 
category may be expected to be most closely related to high scores in 
tests employing colors of high purity but of low intensity and small 
area The discriminations in the second category, on the other hand, 
will probably be most closely simulated by tests which measure dis- 
crimination of hue or saturation for colors of low purity but of high 
intensity and large area As will be seen 111 later sections of this 
paper, these facts were kept m mind in the selection of the battery of 
color vision tests investigated 

SELECTION OF TESTS FOR DETECTION OF AN ANOMALY 
IN RED-GREEN COLOR VISION AND FOR MEASUREMENT 
OF THE DEGREE OF THE DEFECT 

A number of the available tests were investigated, and, where 
indicated, modifications were made in these tests In addition, certain 
new tests have been developed for use in this study 

American Optical Company Pseudo-Isochromahc Plates — The series 
published by the American Optical Company consists of 46 plates, 
copied m some cases from the Ishihara series and m other cases from 
the Stilling series The American Optical Company test, until December 
1944 one of the official tests m use in the Army Air Forces, was found 
to be unsatisfactory in several respects Some of the charts taken from 



270 ARCHIVES OF OPHTHALMOLOGY 

the Stilling senes have digits whose foim is somewhat unfamiliar to 
American readers Other charts are unsatisfactory because of poor 
reproduction of the colors of the original plates 

In the early part of 1942 a study was initiated at the Army Air 
Torces School of Aviation Medicine to determine whether a simpler 
and more reliable test could be obtained by the elimination of a number 
of the charts It w'as hoped that such a test might at least serve until 
something better could be developed Preliminary studies indicated 
that errors in reading certain of the charts are not necessarily indicative 
of deficiency in color vision, since they are made about as frequently 
by those who read a majority of the charts correctly as by those who 
fail in a majority On the other hand, other charts are unsatisfactory 
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because they are frequently read correctly by those who fail m a 
majority of the charts 

Seventeen charts were selected which showed the highest consistency 
with the results obtained from the whole series The abridged version 
recommended for adoption included 17 charts and 2 demonstration 
charts In order to provide fewer clues for memorization, the charts 
were mounted on separate pages, so that they could be shown one 
at a time 
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Similar studies were reported in the same year by Gallagher, 
Gallagher and Sloane 7 The Royal Canadian Air Force 8 also proposed 
an abridged version of the American Optical Company test which 
consisted of 12 “essential” plates, used in diagnosing deficiency in color 
vision, combined with an additional 13 plates, which were not used m 
scoring These were included in the series merely to make mem- 
orization more difficult Selection of the 12 essential plates of the test 
used by Royal Canadian Air Force was based on its own data and 
those reported by the Army Air Forces School of Aviation Medicine 
and by Gallagher and associates In 1944 the United States Navy 
issued for trial studies a new version of the American Optical Company 
charts This series of 36 plates differs from the series recommended 
m the other investigations in that it is more than a mere selection of 
the better charts and incorporates several changes designed to increase 
the reliability of the test 

Rabkin Polychi omatic Plates — This test, published in Russia, is 
similar m principle to the Ishihara, Stilling and other tests using pseudo- 
lsochromatic charts Geometric figures, such as circles, squares and 
triangles, are employed, as well as digits The configuration of the 
digits conforms closely to American usage One special chart (no 18) 
contains a number of green and brownish red squares, varying m 
brightness Each horizontal row of squares contains either all green 
or all red squares The brightness of the squares are so chosen that 
vertical rows of squares may be reported as of the same color by a 
person with defective color vision Failure on this chart is probably 
indicative of a pronounced defect, since only a small per cent of the 
subjects with defective color vision make a definite selection of vertical 
rows when told to choose those containing squares of the same color 
When the Rabkin test is used solely to differentiate subjects with normal 
from those with deficient color vision, considerable time is saved by 
the omission of this chart In the present studies the two charts for 
detection of yellow-blue blindness were also omitted, since this type 
of defect is probably rare The Rabkin test is difficult to obtain m 
this country at the present time It was of particular value m this 
investigation as a check in doubtful cases, because there was no pos- 
sibility that the subject could have been coached to pass this test 

7 Gallagher, J R , Gallagher, C D , and Sloane, A E A Critical Evalu- 
ation of Pseudo-Isochromatic Plates and Suggestions for Testing Color Vision, 
Yale J Biol & Med 15 79-98 (Oct ) 1942 

8 Nicholls, J V V R C A F Colour Plate Test, Report to Associate 
Committee on Anation Medical Research, National Research Council of Canada 
Ottawa 
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School of Aviation Medicine (SAM) Anomaloscope 0 — This 
instrument is a modification of the Eastman Color Temperature Meter 
One-half a circular field is illuminated by yellow light, the other half, 
by a mixture of red and green, the proportions of which can be varied 
The instrument is of conveniently small size and can be purchased for 
about S18 The substitution of another scale for the one graduated to 
read color temperature and the use of an auxiliary green filter to extend 
the range, although not absolutely essential, make the instrument more 
satisfactory for use as an anomaloscope The test procedure used in 
these studies provides for three classifications normal, moderately 
defective and markly defective color vision Subjects having a moderate 
defect may be further classified as deuteranomalous or protanomalous 
in type Further details regarding the instrument, procedure and results 
are given m reports from the School of Aviation Medicine 0 

The Rand Anomaloscope (Battsch and Lonib) — This instrument 
is still in the developmental stage An experimental model was available 
for a short time during the course of color vision studies at the School 
of Aviation Medicine If a test procedure is employed similar to that 
used in the SAM anomaloscope, two degrees of defect can also be 
distinguished by this test A somewhat more elaborate test procedure 
can also be used, which may possibly provide finer classifications as 
to degree of defect 

Intel -Society Color Council ( ISCC ) Single Judgment Test 10 — In 
this test the observer is presented with a pair of chips and is required 
to say which chip of the pair is redder The series contains 10 pairs 
of red chips which diffei in saturation by small steps and 10 pairs of 
purple-red chips In the form in which the test was used at the School 
of Aviation Medicine, the 10 pairs composed of red chips are shown 
first, then the 10 pairs composed of purple-red chips The whole series 
is then presented a second time with the position of the pairs reversed 
from right to left The complete test, therefore, requires a total of 

9 Rowland, L S A Simple Anomaloscope for Detecting and Classifying 
Red-Green Color Deficiencies, AAF School of Aviation Medicine, Project no 
137, Report no 2, Randolph Field, Texas, July 29, 1943, Further Studies with 
a Simple Anomaloscope for Detecting Red-Green Color Deficiencies, AAF School 
of Aviation Medicine, Project no 137, Report no 3, Randolph Field, Texas, Sept 
23, 1943 Dimmick, F L A Portable Anomaloscope for Screening Color 
Deficiency, J Optic Soc America 34 352 (June) 1944 Sloan, L L The 
Eastman Color Temperature Meter Used as an Anomaloscope, ibid 34 618-620 
(Oct) 1944 

10 Hardy, L Single Judgment Test for Red-Green Discrimination, J Optic 
Soc America 33 512-514 (Sept) 1943 
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40 judgments Preliminary studies with this test 11 indicated that 
the scores were not sufficiently reproducible to warrant its use as a 
means of measuring degrees of color deficiency It was further observed 
that some subjects with definitely deficient color vision were able to 
make perfect scores, probably because they made use of brightness 
rather than saturation differences and selected the darker chip as the 
redder Studies made by various members of the ISCC committee 
indicated that the second difficulty might be obviated if they returned 
to the procedure previously used and presented the red and purple-red 
chips alternately m random order No studies were made at the Army 
Air Forces School of Aviation Medicine using this procedure 

Eastman Hue Discrimination Test — The essential principles of the 
test as used at the Army Air Forces School of Aviation Medicine may 
be described briefly The test target consists of a yellow Landolt C 
on a green background The target is superimposed on an evenly 
illuminated yellow-green “masking field ” The test field seen by the 
subject, therefore, consists of a letter C composed of a mixture of 
yellow and yellow-green light, on a background composed of a mixture 
of green and yellow-green light When the brightness of the mask- 
ing field is much greater than that of the target, the letter and 
background will be yellow-greens differing only slightly in hue The 
difference in hue is varied in fixed steps by variation m brightness of 
the masking field The test consists m determining the smallest differ- 
ence m hue at which the subject can report correctly the orientation of 
the letter C 

Thirty subjects with normal and 31 subjects with deficient color 
vision were tested with this instrument at the Army Air Forces School 
of Aviation Medicine Some overlapping was found in the scores of 
the two groups The few normal subjects who had as poor hue 
discrimination as some subjects with deficient color vision showed decided 
improvement on retests The test requires high concentration of 
attention and maximum cooperation, and it is probable that normal 
subjects occasionally make poor scores owing to inattention Several 
subjects with pronounced defects m color vision according to other 
tests showed relatively slight deviations from normal m this test One 
of these men reported that he was able to detect the break m the 
C because it was lighter than the rest of the ring but could distinguish 
no difference m color Another reported that the break was darker 
than the rest of the ring In a test field of the type used in this instru- 
ment very small brightness differences are discrimmable Because of 
the difficulty of equating the brightness of the C and the background 

11 Rowland, L S An Evaluation of the ISCC Test for Color Deficiency 
m the Selection of Air Force Personnel, AAF School of Aviation Medicine, 
Project no 54, Report no 1, Randolph Field, Texas, May 29, 1942 
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for all subjects with deficient color vision of both protanopic and 
deuteranopic types, it was concluded that further investigation of 
this test was not advisable 

Fat nswo) th-Munsell 100-Hue Test 12 — The material used m this 
test consists of S5 color disks selected from a series of 100 Munsell 
papers which are equal in brightness and saturation but which vary 
m hue by small steps and cover the entire possible range of hues, l e , 
reds, yellows, greens, blues and purples The color disks are presented 
in four groups, containing about 20 colors each The task of the subject 
is to arrange each group in a graded series, varying, for example, from 
red to yellow or from yellow to green 

The results are plotted on a special graph If this graph indicates 
poor hue discrimination for blues varying from reddish blue to 
greenish blue and for yellows varying from greenish to reddish yellow 
then a deficiency in red-green color vision is indicated The relatively 
rare cases of yellow -blue blindness are also revealed by this test 
Subjects with this defect show poor hue discrimination for reds varying 
from bluish red to yellowish red and for greens varying from bluish 
to yellowish Some subjects have poor hue discrimination which is not 
clearly localized in two regions of the hue circle A majority of these 
show deficiency in red-green color vision on other tests Considerable 
time is required to record score and chart the results of this test For 
this reason and because the results are sometimes difficult to classify 
as to type and degree of defect, the test was not used routinely in this 
investigation but was given only to certain subjects showing atypical 
responses on other tests 

Ten aw Test 13 — The material of Farnsw'orth’s test was used in 
devising the terrain test This w r as designed to simulate the hue dis- 
criminations involved in identification of the colors of natural terrain 
For this purpose, alternate chips in the series were selected ranging from 
red to >ellov'-red to green to bluish green A total of 20 chips was 
used As in the original test, the task of the subject w r as to arrange 
these in consecutive order A simpler scoring system than that used 
by Farnsworth was adopted If all the chips are arranged by the subject 
in the proper sequence, the score is zero with this method of scoring 
Interchange of two chips gives an error score of 1, and in general the 
magnitude of the score increases with the degree of deviation from the 
correct order The range of hues chosen for the terrain test was 

12 Farnsworth, D The Farnsworth-Munsell 100-Hue and Dichotomous 
Tests for Color Vision, J Optic See America 33 568-578 (Oct) 1943 

13 Rowland, L S Selection and Validation of Tests for Color Vision A 
Test for Ability to Distinguish Terrain Colors, AAF School of Aviation Medi- 
cine, Project no 137, Report no 1, Randolph Field, Texas, May 31, 1943 
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selected because it includes one of the two legions in which hue dis- 
crimination is poor for person with led-green coloi deficiency, and 
because the reds, yellows, greens and blue-greens used aie repi esentative 
of the colors of natural teirain Further details with regard to the 
ten am test are given in the School of Aviation Medicine Report no 1, 
project no 137, May 31, 1943 

Peckham Color Vision Test — This is a color-matching test using 20 
Munsell colors which appear equal in brightness and saturation to the 
normal person (value 5, chroma 4) The colors represent equal hue 
intervals on the Munsell color scale A mechanical system permits the 20 
hues to be compared m random older with each of the live standard 
hues, red, yellow, green, blue and purple The subject’s task is to 
report which pairs appear to him a perfect match The normal subject 
should report as matched the 5 pairs which are identical and may include 
also those pairs which differ by one step in hue Red and red yellow-red 
or green and green yellow-green, for example, might be reported a 
perfect match by a subject with normal color vision A few normal 
subjects fail to report the supposedly identical colors as matched, 
presumably because of slight differences in the illumination falling on 
the two samples Those ivith a pronounced deficiency in color vision 
may report as perfect matches colors which diffet widely m hue, for 
example red and green or red and blue-gieen Many subjects with 
deficient color vision give responses which cannot de differentiated from 
normal It is probable that even when the subject with deficient color 
vision fails to see a difference m hue, the colois may appear to him 
slightly different in saturation or in brightness It is easy to simulate 
normal color vision m this test if the subject with deficient color dis- 
crimination knows that only a few pairs of colors should match Because 
of these and other objections to the test, it was not included m the 
battery of tests retained for further study 

Tests of the Lantern Type — Williams Lantern A study of this 
instrument was made by Farnsworth and Reed 14 They reported that 
the scores are difficult to interpret and correlate poorly with those for 
other tests and that the test does not distinguish observers with normal 
from those with moderately deficient color vision Because of this 
unfavorable report, no study was made of this test at the School of 
Aviation Medicine 

Canadian Lanterns The Royal Canadian Navy lantern employs 
red, green and white (actually yellow) test lights, subtending very 
small visual angles Two test lights are shown at a time, and all 

14 Farnsworth, D , and Reed, J D Examination of the Williams Lantern 
as a Test for Color Vision, Medical Research Laboratory, New London, Conn , 
Color Vision Report no 6, Nov 22, 1943 
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9 possible pairs are shown The test lights are approximately equal 
in intensity, with the exception of one less intense white of the pair of 
white lights Farnsworth and Reed 16 reported that the test is simple 
to administer and to score According to them, its only disadvantages 
are that (1) it does not distinguish types or degrees of color deficiency, 
(2) it allows some subjects with slight defects to pass as normal, (3) it 
does not detect malingerers effectively and (4) it requires a dark room 

The Royal Canadian Air Force recommended a modification of 
this lantern m which amber test lights were used m addition to red, 
green and white The “Canadian Lantern test” studied at the School 
of Aviation Medicine is essentially similar to the test proposed by the 
Royal Canadian Air Force 10 The procedure and method of scoring 
adopted after preliminary experiments were those found to give the 
highest reproducibility of scores and the best differentiation of subjects 
with normal and deficient color vision 

Color Threshold Lantern 17 This instrument was developed at the 
School of Aviation Medicine and differs from the Canadian and other 
lantern tests m several important respects Each of the 8 test colors 
used is shown at 8 different intensities, the highest of which is approxi- 
mately one hundred times the lowest The minimum intensity differs 
for each color and is so chosen that a majority of subjects with normal 
color vision give the correct response at this level At the lqwest level 
of intensity the S test colors are therefore of approximately equal 
difficulty so far as recognition of the color is concerned At the 
second level the intensities are double the minimum values, and at each 
succeeding level they are double those of the preceding one The 8 
colors are chosen so as to be representative of the permissible ranges 
for aviation colors The 2 green test lights, for example, approximate 
the blue and yellow limits for aviation green The method of scoring 
the test was selected so as to emphasize the difference m the responses 
of subjects with normal and with deficient color vision and so as to put 
a greater penalty on errors at high than at low levels of intensity 

15 Farnsworth, D , and Reed, J D Trial of Royal Canadian Nav> Colour 
Lantern in Comparison with Other Tests of Color Vision, Medical Research 
Division, New London, Conn , Jan 18, 1943 

16 Rowland, L S Selection and Validation of Tests for Color Vision A 
Comparison of Two Lantern Tests for Red-Green Deficiency, the Color Thres- 
hold Lantern and a Modification of the RCN (Royal Canadian Navy) Lantern, 
AAF School of Aviation Medicine, Project no 137, Report no 4, Randolph Field, 
Texas, Oct 21, 1943 

17 Rowland, L S Selection and Validation of Tests for Color Vision The 
Color Threshold Lantern as a Quantitative Test for Red-Green Color Deficiency, 
AAF School of Aviation Medicine, Project no 137, Report no S, Randolph Field, 
Texas, Oct 20, 1943 Sloan, L L A Quantitative Test for Measuring Degree 
of Red-Green Color Deficiency, Am J Ophth 27 941-947 (Sept) 1944 
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RESULTS OF INVESTIGATION 

Screening Tests — Of the vanous tests investigated, those of the 
anomaloscope type and those employing pseudoisochiomatic charts 
appeal to be paiticulaily suitable foi use as screening tests because they 
are simple and can be giren lapidl) and because the percentage of 
failure on such tests is highei than that on othei types of test which 
were studied 

A study was made at the School of Aviation Medicine 18 in which 
the abndged Amencan Optical Companj test, the Rabkin test, and 
the SAM anomaloscope test veie compared as to their efficiency as 
dichotomous tests for distinguishing normal from deficient color peicep- 

Table 1 — Results of Three Screening Tests of Color Vision 
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* A O C indicates American Optical Company 

t Nineteen subjects, indicated bj daggers, gave inconsistent results on the three tests 

tion The three color vision tests w ei e scored according to the following 
standards 

1 Abndged American Optical Company test 0 to 3 errors, pass, 
4 to 17 errors, failure 

2 Rabkm test 0 to 2 errors, pass, 3 to 13 errors, failure 

3 SAM anomaloscope test scores between -{— 1 0 and — 10, 
pass, outside these limits, failure With these criteria, there is a close 
agreement m the classifications with the three tests Of the 495 subjects 
tested, 379 failed all three tests, 97 passed all three tests, and 19 gave 
inconsistent results The results are given in further detail in table 1 

18 Rowland, L S An Abridged Edition of the American Optical Company 
Plates for Testing Color Perception Comparison with Other Screening Tests, 
AAF School of Aviation Medicine, Project no 68, Report no 3, Randolph Field. 
Texas, May 8, 1945 * * 
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The occasional subject who does not show consistent evidence of deficient 
color vision on all three tests is of especial interest from a theoretic 
point of view Such a subject should receive further study in order to 
provide information as to the causes of the discrepancy and to determine 
whether it is perhaps indicative of a slight deviation from normal 
The available data on the 19 subjects of this type are given in table 2 
The relatively high scores made by a majority of these subjects on the 
Color Threshold Test indicates that in at least one particular aspect of 
color discrimination they differed little from normal 


Table 2 — Data on Nineteen Subjects Giving Inconsistent Results on 
Three Screening Tests of Color Vision 
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2 4 0 0 0 Not 
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0 3 8 +2 5 48 Subject probably memorized some A O C charts 
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* A O O Indicates American Optical Company 
t OTT Indicates SAM Color Threshold Test 


It may be concluded that any one of the three tests will serve as an 
efficient screening test, since, with rare exceptions, subjects who fail 
one also fail the other two tests and since the exceptional cases are found 
primarily among subjects who have only a slight deficiency m color 
vision In selecting one of the three tests for adoption as a screening 
test, several considerations are of importance At the present time 
the Rabkin test is not available m this country m sufficient quantity to 
supply all the Air Force installations which would require them If 
this test became generally distributed, as has been the case with the 
standard Ishihara and the American Optical Company tests, it would 
be easy to coach subjects to give the correct answers, since the Rabkin 
charts are so constructed that there are many auxiliary clues for 
memorization If knowledge of the charts composing the abridged 
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American Optical Company test becomes available to the general public, 
its reliability will also suffer Methods for training subjects with 
deficient color vision which aid them in reading such charts have recently 
been advocated Dvorme, 19 for example, has published two volumes 
of such charts, one for training and one for testing He reported that 
training on the first set of charts enables many subjects to read the charts 
of the second set It is conceivable that there is sufficient transfer of 
training with some subjects to enable them to read with greater facility 
not only the charts on the Dvorme series but also those in other pseudo- 
lsochromatic tests Even if this does occur, however, it does not indicate 
any real improvement in color discrimination, which will extend to 
situations m which the required color discriminations differ significantly 
from those involved in reading such charts 

The methods of training in use at the present time do not, however, 
appear to be successful enough to present any serious problem A total 
of 22 men who had taken some form of training which involved study 
of the standard American Optical Company and the Ishihara charts have 
been examined at the School of Aviation Medicine The number of 
errors made in reading the 17 plates of the abridged test were, respec- 
tively, 16, 15. 15, 14, 14, 14, 13, 13, 10, 9, 8, 8, 7, 6, 6, 6, 6, 5, 5. 4, 
4, and 3 Although the previous training probably resulted m fewer 
errors, only 1 of the 22 men was able to make a passing score 

It seems less likely that applicants could easily be coached to give nor- 
mal responses on the anomaloscope test This test would be of value, 
therefore, as a supplementary test, to be given to applicants whose 
responses in the abridged American Optical Company test indicated a 
questionable or borderline defect It could also be used from time to time 
m “spot checks” to make sure that the abridged American Optical Com- 
pany test was being properly given and that knowledge of the charts had 
not been disseminated among the applicants 

Quantitative Tests — The efficiency of a quantitative test of color 
vision to be used m the selection of aircrew personnel depends primarily 
on the reproducibility of the scores and the relationship of those scores to 
performance m the color discriminations actually required of such 
personnel 

The three tests evaluated m the previous section as possible screening 
tests also provide quantitative scores which could be used as an index 
of the degree of defect if shown to meet aforementioned criteria Three 
other tests were extensively investigated in this study, the terrain test, 
the Canadian Lantern test and the Color Threshold Test These tests 

19 Dvorme, I A New Diagnostic Method of Testing and Training Color 
Perception, Am J Optometry & Arch Am Acad Optometry 21 225-235 (June) 
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aie not suitable foi scieenmg pui poses because they aie time consuming 
and because they do not detect all subjects with deficient color vision 
They could, howevei, be used in conjunction with a prehminaiy 
screening test to deteimme the degiee of defect in subjects who fail 
the piehminaiy test 

A Reproducibility The two pseudoisochiomatic chart tests show 
high l eproducibihty m the number of eriois made in ttvo independent 
tests A study at the School of Aviation Medicine in which the results 
obtained with natural da) light illumination w ere compared w ith illumina- 
tion from daylight fluoiescent bulbs gave indirect evidence that the 
eiroi score made by any subject is a lelatnel) constant quamty 20 No 
detailed studies of the lepioducibihty of the scoies with the SAM 
anomaloscope have been made The Color Threshold Test, the Canadian 
Lantern test and the ten am test aie m a sense perfoimance tests rathei 
than direct measuies of coloi peiception, and scoies on these tests are 
in part determined by chance factois It might be expected therefore 
that the scoies would show a gieatei variation in successne tests 
Actually, howevei, all three tests show a sufficient degree of reproduc- 
ibility to wan ant further study of then validity 

Studies at the School of Aviation Medicine 21 gave data on the test- 
letest correlation of the scoies on the Coloi Threshold Test and the 
Canadian Lantern test The subjects tested m that investigation 
included very few with pronounced defect, the correlation coefficients 
aie, consequently, i educed by this limitation in lange Latei data were, 
however, obtained for the Coloi Thieshold Test based on a moie 
i epi esentative range of defects These data gave a test-retest coi relation 
of 0 88 (N =94) foi tw'o tests made on different days, the interval 
between tests varying from one week to as much as six months The 
earlier studies, on subjects showing a more limited range of defects, gave 
a con elation coefficient of 0 80 foi the Coloi Threshold Test and 062 
for the Canadian Lantern test (N =43) This diffeience, though not 
statistically significant for 43 cases, at least suggests a higher reliability 
for the Color Threshold Test Use of the Pearson product moment 
formula to determine the lehabihty of the teirain test is not possible 
because the scores do not give a normal distribution Data on 32 subjects 
(table 3) indicate that a scoring system for this test could be devised 
which would give a reliable measure of several degrees of color vision 
deficiency 

20 Rowland, L S Daylight Fluorescent Lamps as a Source of Illumination 
in Tests of Color Perception with Pseudo-Isochromatic Plates, AAF School of 
Aviation Medicine, Project no 130, Report no 1, Randolph Field, Texas, April 
1, 1943 

21 Rowland (footnotes 16 and 17) 
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B Validity An investigation of the relationship between scores on 
a number of tests of color vision and ability to identify “biscuit gun” 
signals is leported m detail in School of Aviation Medicine Research 
Project no 137, Report no 7 22 The six tests studied were the abridged 
American Optical Company Psuedo-Isochiomatic Plates, the Rabkm 
Polychromatic Plates, the SAM Anomaloscope, the teirara test, the 
modified Canadian Lantern test and the S A M Color Threshold Test 
Thirty-four subjects with normal and 84 subjects with deficient color 
vision took part m these experiments The results indicated that only 
the last two tests gave scoies which showed any relation to ability to 
identify biscuit gun signals and that the Color Thieshold Test was 

Table 3 — Scoies on the Ten aui Test foi Thu ty-Tzvo Subjects 
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the better of the two m differentiating between those who could and 
those who could not distinguish the biscuit gun signals correctly 

In a second study, the relationship between scores on the Color 
Threshold Test and ability to recognize colored pyiotechmc signals 
was investigated 23 In a third study, not previously reported, the relation- 
ship between scores on the Color Threshold Test and ability to identify 
electric wires by means of the colors used m the coverings was investi- 
gated A cable composed of 15 wires of 8 different colors w-as employed 
m these tests One ware in the bundle was shown to the subject by 
separating it from the others for an instant The subject w-as then 

22 Rowland, L S Selection and Validation of Tests for Color Vision 
Relationship Between Degree of Color Deficiency and Ability to Identify Signals 
from a “Biscuit Gun/' AAF School of Aviation Medicine, Project no 137, Report 
no 7, Randolph Field, Texas, Nov 3, 1943 

2c Row-land L S Selection and Validation of Tests for Color Vision 
Ihe Recognition 0 f Pyrotechnic Signals by Normal and Color Deficient Subjects 

• - School of Anation Medicine, Project no 137, Report no 6, Randolph Field’ 
Texas. hJnv i iO/ic 1 1C1U » 
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required to select this same wire from the complete bundle Typical 
errors made by the subjects with deficient color vision were confusion 
of brown and red, blue and green, brown and green, and green and 
orange 

The relationships between scores on the Color Threshold Test and 
performance in the several practical tests are summarized in the accom- 
panying chart In this chart each cross or circle represents a subject 
with deficient color vision Those who failed the particular practical 
test are indicated by crosses , those who passed, by circles The location 
of the cross or circle on the horizintal meridian corresponds to the 
subject’s score on the Color Threshold Tester Inspection of the chart 
shows that discrimination of red, green and yellow pyrotechnic signals 
is a difficult task for the person with deficient color vision No one 
with a score below 57 passed this test Although a relatively small 
group took part in the tests in which only red and green pyrotechnics 
were used, the results suggest that the task is much easier for the 
subject with deficient color vision %vhen yellow pyrotechnics are omitted 
Of the 9 subjects making scores of 44 or higher, 7 passed this test 

In the first experiment with biscuit gun signals, 12 of the 13 subjects 
W'lth scores above 50 passed the test, as compared with only 1 of the 16 
subjects with scores below' 50 The second test with biscuit gun signals 
does not show such a well marked differentiation All those with scores 
above 50 passed, but a number with low scores also passed A critical 
score of 50 would, therefore, not qualify men unable to discriminate 
red, green and yellow biscuit gun signals but would disqualify some who 
are able to do so Identification of colored electric wures proved to be 
much easier than the identification of colored light signals All subjects 
with scores above 40 and some with scores between 30 and 40 passed 
this test 

While the selection of qualifying scores for various tasks must be 
somewhat arbitrary until more extensive investigations are made, 
tentative critical scores provide the basis for distinguishing four grades 
of color deficiency in those w'ho fail the pseudoisochromatic charts 
grade 1, scores 64 to 60, grade 2, scores 59 to 50, grade 3, scores 49 to 
35 , grade 4, scores of 34 or less The validating tests show that subjects 
with grade 4 scores make errors in identifying electric wares by color 
Subjects with scores classified in grade 3 as a rule have only a partial 
defect for red and green They are able to distinguish the colors of 
electric wires but will make errors in distinguishing red, green and white 
biscuit gun signals Subjects with grade 2 scores will be able to 
distinguish red and green pyrotechnics if only those two colors are 
used Subjects with grade 1 scores can distinguish red, green and yellow 
pyrotechnics 
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INDICATIONS FOR FURTHER STUDY 

In the previous sections it has been shown that in the selection and 
classification of air force personnel two types of color vision tests aie 
needed The basic screening test should provide a simple, rapid and 
reliable means of distinguishing normal from deficient color vision 
The second test, to be given only to subjects who fail the basic test, 
should give a reliable and valid estimate of the degree of defect 

The abridged American Optical Company test appears at present 
to be the most suitable choice for the basic test Consideration should, 
however, be given to the future development of some form of screening 
test in which there is no possibility that the applicant could memorize 
the correct answers The SAM anomaloscope might be a satisfactory 
substitute, although it is perhaps not so simple as chart tests Unlearnable 
pseudoisochromatic charts might be constructed for example by using 
Landolt rings, the orientation of which could be changed This principle 
has been employed in the Schaff test, published in France A uniform 
pattern for the background in all charts as used in the new Navy 
test might be sufficient to prevent memorization 

Of the various quantitative tests investigated, the Color Threshold 
Test appears to be the most satisfactory for the classification of flying 
personnel, since the scores give a fairly reliable indication of ability 
to identify colored light signals Data on the scores of a large group 
of subjects with deficient color vision not previously selected as to degree 
of defect would be of value in interpreting these scores on a percentile 
basis Studies are also needed to provide further information as to 
the degree of defect m color vision compatible with the various duties 
of air force personnel 

Wilmer Ophthalmological Institute 
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LUDWIG von SALLMANN, MD 
ANNE E GROSSO, Ph C 

AND 

MARY GLYDE MARSH, BA 
NEW YORK 

T^AVORABLE reports have been made on the treatment of certain 
-L surface infections of the border of the lid, the conjunctiva and the 
cornea with penicillin ointments Florey and Florey 1 used a penicillin 
sah e w ith a pure petrolatum base Ke) es 2 applied penicillin in a 
wool fat and cold cieam base, and Cashed 3 m a Janette wax base 4 
In an earlier experimental investigation in this laboratory 5 the pene- 
trability of thiee ointments, representing two types of emulsion systems 
(anhydrous wool fat containing 10 per cent liquid petrolatum and an 
oil-in-water emulsion) was studied, similar investigations were con- 
ducted by Bellow s c w ith four bases and by Leopold and LaMotte 7 
with a Caibowax (a polyethylene glycol) base The cited experimental 
studies were, however, concerned mostly wuth the penetration from a 
few' ointments, generally containing the sodium salt of penicillin It w'as 
desirable, therefore, to extend the investigations and to compare the 
advantages of several ointment bases and penicillin compounds 

In the piesent study three properties of penicillin ointments were 
collated experimentally first, their irritative action on the normal 

This study was supported by the Knapp Memorial Foundation 

From the Department of Ophthalmology of Columbia University College 
of Physicians and Surgeons, and the Institute of Ophthalmology, Presbjterian 
Hospital 

1 Florey, M E, and Florey, H W General and Local Administration of 
Penicillin, Lancet 1 387 (March 27) 1943 

2 Keyes, J Penicillin m Ophthalmology, JAMA 126 610 (Nov 4) 1944 

3 Cashell, G T W Penicillin in Ocular Infections, Brit M J 1 420 
(March 25) 1944 

4 For a description of the lanette wax base, see the composition of base 6 
in the section on “Technic ” 

5 von Sallmann, L , and Meyer, K - Penetration of Penicillin into the Eye, 
Arch Ophth 31 1 (Jan) 1944 

6 Bellows, J G Penicillin Therapy in Ocular Infections, Am J Ophth 
27 1206 (Nov) 1944 

7 Leopold, I H, and LaMotte, W O, Jr Penetration of Penicillin in 
Rabbit Eyes with Normal, Inflamed and Abraded Corneas, Arch Ophth 33 43 
(Jan) 1945 
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rabbit and human eye, second, the stability of penicillin m various 
bases at room and at refrigerator temperature, and, third, the penetration 
of penicillin from the ointment into the eye This subdivision is applied 
to the description of the experimental technic, as well as to the arrange- 
ment of the results The problem of individual hypersensitivity to the 
ftiold product or to the ointment base was not dealt with, as it is of 
clinical nature, for the same reason, the first section on irritation was 
treated without reference to pathologic conditions of the eye 

TECHNIC 

The investigations were limited to the sodium, calcium and ammonium salts 
of penicillin and to its free acid With the exception of three salves supplied 
by pharmaceutical companies, the ointments were carefully made up in the 
pharmacy of the Presbyterian Hospital with a diversity of bases When the 
sodium salt was used, it was dissolved in an appropriate dilution of the umtage 
given on the vial The activity of the calcium and ammonium 8 salts was 
titrated by bioassay and expressed in Oxford units per milligram of the material 
Weighed quantities were dissolved in calculated amounts of sterile isotonic solu- 
tion of sodium chloride or were suspended m liquid petrolatum U S P to obtain 
ointments of the hydrous (1 per cent moisture) or the anhydrous type, con- 
taining 1,000 Oxford units of penicillin per gram Five of the salves were pre- 
pared with a hydrous and four with an anhydrous base After the incorporation 
of the aqueous solution or oily suspension into the base and thorough mixing 
of the ingredients, the ointments were dispensed m collapsible tubes One set 
was stored in the refrigerator at 32 F and the other at a room temperature 
of 70 to 85 F The preparations were tested -within a week after they had been 
made, and the tests were repeated at intervals of four to sixteen weeks 

The sodium, ammonium and calcium salts of penicillin were incorporated in 
four to six, and the free acid m one, of the following bases 


1 Wool fat-petrolatum base, hydrous 

Gm 

Liquid petrolatum U S P 10 

Wool fat U S P SO 

White petrolatum 40 

2 Wool fat-petrolatum base, anhjdrous 

3 S base, anhydrous 

Gm 

Light liquid petrolatum U S P (Kaydol) . 14 

Wool fat U S P 10 

Petrolatum (grade Protopet no 1) 35 


4 Wool fat-cold cream base 

Wool fat U S P 
Cold cream 

Cold Cream 


Spermaceti (cetjl palnutate) 6 Gm 

White 11 ax 12 Gm 

Liquid petrolatum SO Gm 

Sodium borate 1 Gm 

Distilled water 20 cc 


5 Hjdrosorb — oleic acid ester, amide of diethanolamine, oleic acid and white petrolatum 

6 Lanette wax base 

8 Dr Karl Meyer, of the department of ophthalmology, Columbia University 
College of Physicians and Surgeons, suggested the use of the ammonium salt of 
penicillin 
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N octndecjl alcohol 
Sodium laur>l sulfonate 
Cetyl alcohol * 

White petrolatum 
Liquid petrolatum 
Water 

7 Vegetable oil base, hydrous This base 
cottonseed oils 


Gm 

45 

10 

45 

50 

75 

75 

consists of hydrogenated peanut, soy bean and 


8 Vegetable oil base, anhydrous 

9 L base, anhydrous This base consists of Amcrchol and petrolatum Amcrchol represents 

the nonsapomnablc residue of yyool fat and is a mixture of sterols and sterol esters 


The irritative action on the conjunctival sac of normal rabbits after application 
of the ointments for two hours was judged by the presence and amount of 
hyperemia and secretion of the conjunctiva and occasionally by a slight haziness 
of the cornea From parallel observations on the action of ointments containing 
the same salt but in different bases, it was possible to determine which com- 
ponent was responsible for the irritation The tolerance of the human eye to 
the respective salves was determined by the same criteria and by the presence 
of symptoms of discomfort in 5 volunteers 

The stability of the penicillin in the ointment was evaluated after extraction 
from accurately weighed amounts of the ointment 0 The samples were transferred 
to a separatory funnel, which contained 50 cc of chloroform and 25 cc of 
phosphate buffer (0 15 molar primary and 0 15 molar secondary phosphate in 
a proportion of 6 4) After the mixture had been shaken for five minutes 
and the fluids had settled, the chloroform was drained off and washed again with 
25 cc of the buffer solution The extracts were combined in a centrifuge bottle, 
and remnants of the chloroform were thrown down by centrifugation for five 
minutes In all steps of the procedure care was taken to keep the temperature 
low, the samples were placed on ice, the centrifuge bottles remained in the 
refrigerator and in one scries they w'ere spun m a low temperature centrifuge 
Proportions of ointment and buffer solution were calculated to render a dilution 
of the incorporated penicillin to 10 Oxford units per cubic centimeter Further 
dilutions of this solution w'ere made, and the average of triplicate readings, 
obtained w'lth the Oxford cup method, was computed against the standard curve 
for the day It was calculated that approximately 15 per cent of the penicillin 
activity was lost during the procedure of extraction, but, since the initial 
penicillin content was taken as the amount of penicillin determined after the first 
extraction and therefore included this loss, as did subsequent determinations, it was 
not necessary to subtract it from each figure 

The penetration of penicillin from the ointments into the eye was studied on 
rabbits For this purpose, the ointments were placed in the conjunctival sac, 
and aqueous fluid was withdrawn two hours later to estimate its antibacterial 
activity For standardizing the technic, the following experimental conditions 
were observed Light ether anesthesia was administered and was supported by 
the instillation and subcutaneous injection of 01 per cent nupercaine hydro- 
chloride at the hd border prior to the insertion of two mattress sutures at cor- 
responding positions m the margins of the upper and lower lids While the lids 
w r ere retracted, the ointment was squeezed from the tube and placed at the 
limbus m a way that a ribbon of the ointment circled twice the circumference 
of the cornea Then the lids were closed by tying the sutures After two hours 
the sutures and excess ointment were removed Local anesthesia was again induced 
with nupercaine for withdrawal of aqueous, or the rabbits were killed for the 

9 Dr Karl Meyer furnished the technic of extraction and made other helpful 
suggestions 
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excision of the cornea and cdhjunctiva Usually 0 2 cc of undiluted aqueous 
was used to ascertain the penicillin content with the Oxford cup method m four 
to six experiments for each ointment In one series, m which the cornea and 
conjunctiva were tested for the presence of penicillin, extracts of these tissues 
were obtained m buffer solutions by grinding them with quartz sand 5 

RESULTS 

h ntation — In general, the ointment bases and penicillin compounds 
which were examined were well tolerated by the normal rabbit and 
human eye A transient stinging and burning sensation which was 
noted occasionally was considered negligible It was more intense, 
however, with salves made with the Hydrosorb base With this base, 
hyperemia, and m some instances a moderate degree of chemosis and 
a fine haze, of the cornea were noticed The ammonium salt made 
up m the hydrous vegetable oil base (7) caused slight soreness, lasting 
for several hours, whereas the same salt m other bases was not 
irritating None of the ointments gave rise to a conspicuous lesion 
of the corneal epithelium, such as Bellows described after the applica- 
tion of a vanishing cream The rancid smell of the ointment containing 
the calcium salt m the anhydrous vegetable oil base (8) would make 
the preparation unsuitable for practical use 

Stability — To our knowledge, there are no reports m which the 
decrease m activity of penicillin m ophthalmic ointments was determined 
with quantitative methods The occasionally applied examination of 
the potency of the preparation by placing samples on seeded plates 
and observing the zones of inhibition is too crude to permit reliable 
conclusions The decline m the activity of penicillin after various 
intervals of time is presented m table 1 The inactivation is expressed 
m per cent of loss from the initial penicillin activity as determined 
in the first week after the compounding of the ointment The importance 
of the temperature of storage is evident m all instances except that of 
the ointment containing the calcium salt m the L base (9) In this 
ointment the salve retained '71 per cent of its initial activity after 
storage for twelve weeks at room temperature , another base containing 
the ammonium salt m the S base (3) retained 24 per cent of its 
initial activity at the same interval The gradient of decline varied 
m the other preparations, but m most samples only traces 10 of penicillin 
activity were evident at the four or eight week interval 

When the ointments were stored in the refrigerator, the decrease 
m activity was much less but varied considerably with the salt and 
the base With the sodium salt a minimal loss m the potency of the 
ointment was estimated for the hydrous vegetable oil base (7). Only 
26 per cent of its initial penicillin activity was lost after storage for 
sixteen weeks, whereas with the anhydrous vegetable oil base (8), the 

10 The term "trace” is applied here to the inhibition of growth withm the cup 
m the Oxford method of penicillin determination * 
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hydrous wool fat-petrolatum base (1) and the wool fat-cold cream 
base (4) 11 the losses ranged between 40 and 50 per cent after twelve 
weeks’ storage The ointments containing the ammonium salts also 
retained their activity w'ell w'hen prepaied in the hydrous vegetable oil 
base (7) After twelve w'eeks no inactivation w r as noticed The 
S base (3) and the anhydrous vegetable oil base (8) w-ere less stable, 
with a loss of 31 to 44 per cent m their penicillin activity at the end 
of the same period 

The ointments w'lth the calcium salt showed an optimum of stability 
as manufactured in the L base (9) In this preparation no appreciable 


Table 1 — Loss of Penicillin Activity m Ointments at Refrigerator and 

Room Temperatures 


Per Cent Loss of Initial Penicillin 






Activity After 


Penicillin 


r 



A 


Compound 

Ointment Base 

Type of Storage 

4 \U 

8 Wk 

12 \U 

1G Wk 

Sodium 

Wool fat-petrolatum, 

Refrigerator 


3G 

43 

49 

Sait 

h} drous 

Room temperature 


49 

72 

T 


Wool fat-petrolatum, 

Refrigerator 


719 

T 



anhj drous 

Room temperature 


T 




Wool fat-cold cream 

Refrigerator 

20 

24 

44 




Room temperature 

63 


T 



Vegetable oil base, 

Refrigerator 

No loss 

7 

10 

2G 


hydrous 

Room temperature 

14 

T 




Vegetable oil base, 

Refrigerator 


IS 

43 



anhydrous 

Room temperature 


T 



Ammonium 

Vegetable oil base, 

Refrigerator 

No lo'S 

No loss 

No loss 

32 

Salt 

hydrous 

Room temperature 

T 





Vegetable oil base, 

Refrigerator 


15 

31 



anhydrous 

Room temperature 

T 





S base 

Refrigerator 

5 

IS 

44 




Room temperature 

12 

40 

7G 


Calcium 

Vegetable oil base, 

Refrigerator 

5G 


G7 


Salt 

hydrous 

Room temperature 

T 





Vegetable oil base. 

Refrigerator 

8 


30 



anhydrous 

Room temperature 

T 





S base 

Refrigerator 

IS 


43 




Room temperature 

T 





L base 

Refrigerator 


No loss 

No loss 




Room temperature 


No loss 

29 


Free Acid 

S base 

Refrigerator 

4 

9 

15 




Room temperature 

35 

53 

T 


T = reduced 

to a trace of penicillin activity 






decrease in activity was noticed at refrigerator temperature twelve 
weeks after the first determination The hydrous vegetable oil base (7) 
lost 67 per cent, the anhydrous vegetable oil base (8) lost 30 per 
cent and the S base (3) lost 43 per cent, of the initial penicillin potency 
at the same interval 

The free acid was supplied only in one base (3) At refrigerator 
temperature the decrease m activity w r as moderate , that is, it lost 
15 per cent after tw'elve w r eeks 

11 Tentative experiments revealed that spermaceti, a constituent of the wool 
fat-cold cream base, inhibited the activity of penicillin A 1 per cent solution of 
this ingredient caused a SO per cent loss in the potency of a penicillin solution con- 
taining 10 Oxford units per cubic centimeter 



von SALLMANN ET AL — PENICILLIN OINTMENTS 289 


Experiments with ointments containing the sodium salt m a lanette 
wax base (6) were discontinued because the separation of the aqueous 
phase m the emulsion system resulted in great variations m the penicillin 
content of gravimetrically mdentical samples of the ointment 

In conclusion the experiments on the stability of four penicillin 
compounds in various ointment bases showed the superiority of two 
types of ointments the hydrous vegetable base with the sodium and 
ammonium salts and the L base, which was supplied with the calcium 
salt The latter was the only preparation which retained much of its 
original potency after storage for twelve weeks at room temperature 
These investigations on the stability of ophthalmic ointments disclosed 
no specific advantage m the use of any particular salt of penicillin or 
its free acid 

Determinations w r ere not continued over a longer period of storage 
because, with the intensive investigations of the many commercial 
research laboratories in the manufacture of ophthalmic penicillin oint- 
ments, it is likely that such a product which is stable at unfavorable 
temperatures wall be available m the near future In view of this, 
greater emphasis ivas placed on the experiments relating to the resorp- 
tion of penicillin from the various ointment bases into the eye 

Penetration — The penetration of penicillin into the cornea and the 
conjunctiva was investigated m a series of 12 eyes It was technically 
impossible to remove completely the excess ointment from the surface 
of the tissues without changing the content of penicillin m the specimens 
This and other inaccuracies m handling and extracting the ground 
tissue led to such erratic results that further measurements w r ere not 
attempted Readings on the antibacterial activity of the aspirated 
aqueous were more consistent and are shown in table 2 

When ointments with the sodium salt of penicillin were used, the 
highest average concentration of penicillin in the aqueous (0 6 Oxford 
unit per cubic centimeter) w r as determined by the resorption from the 
lanette wax base (6), but the values were very low m 2 instances 
The discrepancy m the results can be explained by the instability of 
the ointment base, as described m the previous section The penetra- 
tion from the hydrous vegetable oil base (7) was satisfactory, with an 
average of 0 51 Oxford unit per cubic centimeter of aqueous Resorp- 
tion from the wool fat-cold cream base (4) w^as about one-half that 
from the hydrous vegetable oil base Only traces of penicillin activity 
w r ere estimated, however, with the w r ool fat-petrolatum bases (1 and 2) 
and with the vegetable oil base prepared with an anhydrous base (8) 
In contrast to the poor penetration of sodium penicillin m the 
anhydrous w'ool fat-petrolatum base (2) was that of the ammonium 
salt in a similar base (3) Here relatively high readings were 
recorded with 0 61 Oxford unit per cubic centimeter of aqueous The 
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concentration of 0 53 Oxford unit, determined after the use of the 
ammonium salt in the hydrous vegetable oil base (7), was similar to 
that after the application of the sodium salt m the same base The 

Table 2 — Penetration of Penicillin into the Aqueous Two Hours After Placing 

Ointment m Conjunctival Sac 


Penicillin 

Compound Ointment Ba'e 

Sodium Wool fat-petrolatum, hydrous 

Salt Wool fat-petrolatum, hydrous 

Wool fat-cold cream 


Average 
Lunette wax 


Average 

Vegetable oil base, hydrous 


Average 

Vegetable oil base, anhydrous 

Ammonium S base 
Salt 


Average 

Vegetable oil base, hydrous 


Average 

Vegetable oil base, anhydrous 


Average 

Calcium S base 

Salt Vegetable oil base, hydrous 


Average 

Vegetable oil base, anhydrous 


Average 

Lbase 


Average 

Free Acid S base 


Oxford Units Penicillin 
percc Aqueous 
Traces * 
Traces 
018 
0 4G 
023 
Trace 

023 

0 24 
0 CO 
143 
Trace 

00 

0 44 
0 32 
003 

063 

0 51 
Traces 

1 0 
083 

064 
0 48 
0 50 

0 17 

0 01 

089 

01 
10 

0 79 ' 

02 

015 

0 53 

019 

015 

1 38 
Trace 
Trace 
Trace 

029 

Traces 
099 
0 41 
0 41 
175 

089 

015 
Trace 
0 27 
Trace 

013 

00 
053 
122 
08 
0 79 
Traces 


Trace indicates 0 05 Oxford unit 
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penicillin content of the aqueous after the use of the ointment with the 
anhydrous vegetable oil base (8) was about one-half that obtained with 
the hydrous type of this base 

The best penetration from ointments containing the calcium salt 
was ascertained with the hydrous vegetable oil base (0 89 Oxford unit 
per cubic centimeter of aqueous) Slightly lower (0 79 Oxford unit 
per cubic centimeter of aqueous) was that from the L base 9), whereas 
the resorption from the anhydrous vegetable oil base (8) and from 
the S base (3) was very little Equally unsatisfactory was the resorp- 
tion from the latter base containing the free acid (0 08 Oxford unit 
per cubic centimeter) In general, the penetration of penicillin into 
the eye was highest from ointments containing the calcium salt, less 
from ointments with the sodium and ammonium salts and lowest from 
the one ointment with the free acid 

Because of the differences in the technics it is scarcely possible to 
compare the results of this study with previous investigations on the 
penetration of penicillin from ointments into the eye In earlier experi- 
ments reported by this laboratory the ointments which were used 
contained penicillin of very low potency and the aqueous did not exhibit 
any antibacterial activity Leopold and LaMotte, 7 using an ointment 
containing 500 Oxford units of sodium penicillin per gram of Carbowax 
base (polyethylene glycol), also did not detect any inhibitory action 
of the aqueous m normal rabbit eyes Bellows’ 6 experiments disclosed 
a concentration of 0 42 Oxford unit of penicillin per cubic centimeter 
of aqueous with a wool fat ointment and 0 38 Oxford unit per cubic 
centimeter with an oil-in-water emulsion Both ointments contained 
2,500 Oxford units of sodium penicillin per gram of base and were not 
irritating 

The composition of the wool fat-petrolatum base (1) used in the 
present study was similar to that applied by Bellows but gave the 
lowest values for penicillin in the aqueous, as only traces could be 
determined The penicillin content of this ointment declined to about 
one half of its original potency after sixteen weeks’ storage m the 
refrigerator Despite the lower unitage m our preparations, the 
penicillin concentration of the aqueous after the application of several 
ointments ranged slightly higher than that reported by Bellows Signifi- 
cantly greater, however, were the figures obtained after the application 
of the stable salve containing the calcium salt in the L base (9) 

In conclusion, of the many penicillin ointments tested, the require- 
ments for a nomrntating, relatively stable and well penetrating prepara- 
tion for ophthalmic use were best fulfilled by the following bases the 
hydrous vegetable oil base (7), with the sodium salt, and the L base (9), 
supplied only with the calcium salt 
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SUMMARY 

1 Of the series of nine ointment bases which were tested, two were 
irritating to the eye No irritation could be attributed to any of the 
four penicillin compounds which were incorporated in the ophthalmic 
ointments 

2 The potency of the penicillin in the salves was relatively stable 
in one hydrous and two anhydrous bases after twelve to sixteen -weeks 
m the refrigerator Storage at room temperature resulted usually in 
a rapid loss of potency except for two ointments prepared with an 
anhydrous base No difference in the stability of the various ointments 
could be ascribed to the penicillin compound in the salves 

3 The penetration of penicillin into the aqueous of rabbits was 
substantial from one hydrous and two anhydrous bases After the 
application of two ointments with the calcium salt, the content of 
penicillin m the aqueous exceeded that after the use of salves with the 
sodium and ammonium salts The resorption of penicillin was unsatis- 
factory from the one ointment which contained the free acid of penicillin 

The Schering Corporation supplied the ammonium salt of pencilhn and the 
ointments containing the free acid and the ammonium salt m the S base, and 
the Lederle Laboratories, Inc , the ointment containing the calcium salt of penicillin 
iri the L base 

630 West One Hundred and Si\ty-Eighth Street 



EFFECTS OF ATROPINE SULFATE, METHYLATROPINE 
NITRATE (METROPINE) AND HOMATROPINE HYDRO- 
BROMIDE ON ADULT HUMAN EYES 
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C ERTAIN details of the clinical actions of several mydriatics of 
the belladonna group are given m tables in the textbooks of 
pharmacology of Sollmann 1 and Goodman and Gilman, 2 but the rela- 
tive speeds and durations of the actions of the various drugs are not 
well defined because (a) the solutions used varied m strength from 
0 5 to 10 per cent and ( b ) doses are not given It appealed desirable, 
therefore, to gather data permitting a more exact comparison of the 
actions of some of these drugs Atropine seemed the logical choice as 
the standai d with which homatropme and methylatropme nitrate (Metro- 
pme) should be compared 

Of the many authors who have described the mydriatic and cyclo- 
plegic effects of atropine, homatropme and methylati opine nitrate, only 
a few have given data pertinent to the present investigations Con- 
sideration of dosage being omitted for the moment, the time for maximal 
effect and the approximate time of recovery may be briefly described 
Atropine produces maximal mydriasis in about thirty to forty minutes, 
with complete recovery m twelve days, and maximal cycloplegia m a 
few hours, with recovery in a few days to perhaps as long as eighteen 
days (Marron 3 ) Homatropme produces maximal mydnasis m seven 
to thirty minutes, with recovery in six to ninety-six hours, and maximal 
cycloplegia m thirty to ninety minutes, with recovery in ten to forty- 
eight hours (Bertheau, 4 Jackson, 5 Marron, 3 Risley, 6 Schell 7 and Tweedy 
and Rmger 8 ) 

From the Department of Biochemistry and Pharmacology, University of 
Rochester School of Medicine and Dentistry 

This work was supported m part by a grant from the R J Strasenburgb 
Company, Rochester, N Y 

1 Sollmann, T A Manual of Pharmacology and Its Application m Thera- 
peutics and Toxicology, Philadelphia, W B Saunders Company, 1942 

2 Goodman, L , and Gilman, A Pharmacological Basis of Therapeutics, 
New York, The Macmillan Company, 1941 

3 Marron, J Cycloplegia and Mydriasis by Use of Atropine, Scopolamine 
and Homatropme-Parednne, Arch Ophth 23 340 (Feb) 1940 


(Footnotes continued on next page) 
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Methylatropme nitrate produces approximate maximal mydriasis in 
thirty to seventy-five minutes , with recovery in forty to seventy-two 
hours, and maximal cycloplegia in two to fourteen hours, with recovery in 
thirty-six hours (Goldberg, 0 Lmdenmeyer 10 ) These data illustrate 
the general opinion that atropine is much more lasting in its effects 
on the eye than is homatropme or methylatropme nitrate 

We were interested in comparing the mydriatic and cycloplegic 
effects of these three drugs on human eyes that had received the same 
dose of each drug Goldberg 8 had compared equal strengths of 
homatropme and methylatropme nitrate against solutions of atropine 
only one-tenth as concentrated Blume 11 had used 1 per cent solutions 
of each of the three drugs in the eyes of cats Our technic was to instil 
a single drop of a solution of 1 per cent atropine sulfate, 1 per cent 
methylatropme nitrate or 1 per cent homatropme hydrobromide A 
series of 46 eyes were studied, the distribution according to the patients’ 
ages being shown in the following tabulation 

Patient’s Age, Yr Number of Eyes 

16-20 8 

2125 22 

26 30 12 

31-37 4 

Diameters of the pupils were generally measured with a V pupil- 
lometer under fairly uniform lighting conditions With 6 eyes entoptic 
pupillometry (Cogan 12 ) was employed With the two methods pupillary 
diameters were reproducible within 0 5 mm Amplitude of accommoda- 
tion was measured by the difference of near and far point reciprocals 
Six point newsprint on a slide on a meter stick was used to ascertain 
these points When necessary, a lens sufficient to keep the far point 
between 0 66-f- and 1 meter from the e> es was added to the system 

4 Bertheau, H Das Homatropin, Berl klm Wchnschr 17 581, 1880 

5 Jackson, E Homatropin Hydrobromate, M News, Philadelphia 49 88, 

1886 

6 Risley, S D The Value of Homatropme Hydrobromate in Ophthalmic 
Practice, Am J M Sc 81 113, 1881 

7 Schell, H S A New Mydriatic, Philadelphia M Times 11 7, 1880 

8 Tweedy, J, and Ringer, S Mydriatic Properties of Homatropin, or 
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The solutions were adminstered according to the plan shown here- 
with Each subject m the study received one drug in his right eye and 
the same or another drug in his left eye 


No of Pairs of Eyes 


Eight Eye 


Left Eye 


11 

2 

7 

2 

1 . 


Atropine sulfate 
Atropine sulfate 
Homatropine hydrobromide 
Methylatropine nitrate 
Control 


Methylatropine nitrate 
Atropine sulfate 
Methylatropine nitrate 
Methylatropine nitrate 
Methylatropine nitrate 


The anisopia bothered some of the subjects considerably and made 
walking and grasping objects somewhat uncertain For example figure 
1 illustrates the different amounts of mydriasis obtained m a subject 
who received atropine in his right eye and methylatropine m his left eye 
Figures 2, 3 and 4 show the data for changes in time of accommoda- 
tion and in size of pupils During the first hour represented by each 
curve, readings were made at short intervals (abscissas, m minutes) , 



Fig 1 — Mydriasis produced in the right eye by 1 drop of 1 per cent solution 
of atropine sulfate and in the left eye by 1 drop of a 1 per cent solution of methyl- 
atropine nitrate 

additional readings were made at six hours and thereafter up to fourteen 
days for atropine and methylatropine and up to eleven days for homatro- 
pme Although many eyes weie followed for up to fourteen days, 
measurements were discontinued as the values for each subject 
approached the original normal values 

To allow the curves for mydriasis and cycloplegia to run parallel 
courses, the units of accommodation plotted were 100/D t > where D t was 
the number of diopters of accommodation at any time, t This allows 
somewhat more satisfactory inspection of the graphs Various subjects 
have characteristic marks in these figures, so that the course of the 
effects on one person may be followed through the entire period The 
general trends for each drug are similar, but variation m individual 
responses is clearly shown by the wide scatter of points above and below 
the trend lines which are indicated In figure 5 the average curves are 
reproduced so that the comparative effects of atropine, homatropine 
and methylatropine are shown side by side 
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In the table are given the number of eyes treated with each drug, the 
times required for maximum mydriasis and maximum cycloplegia, the 
initial and maximum pupillary diameters, the maximum ratios of 
pupillary diameteis, the minimum remaining fractions of accommoda- 
tion, the times to onset of recovery from mydriasis and cycloplegia 
and the observations on diameter of the pupil and residual accommoda- 
tion made on the fifth day 

The table shows that the times to maximum mydriasis were approxi- 
mately the same for the three drugs but that times for recovery were in 



istration of 1 drop of 1 per cent solution of atropine sulfate During the first 
hour readings were made at short intervals Additional readings were made at 
six hours and thereafter, up to fourteen days Accommodation is plotted as 
units 100/Z\, where Dt is the number of diopters of accommodation at any time, t 

the following order homatropme <methylatropme < atropine Homat- 
ropme had a less dilating effect than either methylatropme or atropine 
Homatropme had a considerably more lapid action m producing 
maximum cycloplegia than did either methylatropme or atropine Again, 
homatropme was less potent than the other two drugs, and methyl- 


PUPIL SIZE (mm) I ACCOMMODATION CD) 
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atropine had somewhat less effect than atropine The recovery from 
the cycloplegic effects of homatropine was more rapid than that from 
the effects of methyl atropine or atropine Paralysis of accommodation 
from methylatropme began to disappear more quickly than that from 
atropine, but the speeds of recovery were not markedly different for the 
two drugs 



Fjg 3 — Changes in time of accommodation and pupillary size following the 
administration of 1 drop of 1 per cent of solution of methylatropme nitrate See 
legend of figure 2 


COMMENT 

This work demonstrates that the effects of atropine, methylatropme 
and homatropine on the size of the pupil and the accommodating ability 
of the eye are essentially similar, the chief difference is in the degree of 
activity An inspection of figures 2, 3 and 4 shows that for each drug 
there was a wide variation m response of subjects 
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The maximum diameters of the pupils of 8 3 and 7r7 mm for 
atropine and methylatropme, respectively, are significantly different by 
the t test (Fisher 13 ) (/> is less than 0 01) Thus, it is seen that both 
homatropme and methylatropme had weaker actions m producing dila- 
tion of pupils than did atropine The speeds with which the three drugs 
produced their maximum effects were roughly the same , and the 
speeds of recovery from the mydriatic effects of methylatropme and 



homatropme were significantly less than the speed of recovery from 
atropine 

The amount of cycloplegia produced by homatropme was signifi- 
cantly less than that produced by comparable doses of atropine or 

13 Fisher, R A Statistical Methods for Research Workers, ed 9, London, 
Oliver & Boyd, Ltd, 1944 
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methylatropme The time required for maximum effect with homat- 
ropme was approximately one-twelfth that required by the other drugs 
However, inspection of figure 5 shows that the three curves of loss 
of accommodation ran roughly parallel during the fiist few minutes 
after instillation of the drugs into the eyes This would make it seem 
possible that the short tune required for homatropine to produce its 
maximum effect, as compared with the time required for the other two 
drugs, may be correlated with the weakness of the action of homatro- 
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Fig 5 — Average curies of changes in time of accommodation and of pupillary 
size following the administration of 1 drop of 1 per cent solutions of atropine 
sulfate, methylatropme nitrate and homatropine hjdrobromide See legend of 
figure 2 

pine Similarly, the relatively moi e rapid recovery from the homatropine 
cycloplegia may also, in pait at least, be explained by the weak effect of 
the drug 

While methylatropme produced appi oximately the same amount of 
paralysis of accommodation as the same dose of atropine, and in approxi- 
mately the same time, the time for recovery from methylatropme 
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(6 8 ± 3 8 days) was possibly somewhat shorter than that for atro- 
pine (9 2 ± 3 6 days) The diffeience is not significant by the t test 
The fact that methylatropine produced as much cycloplegia and almost 
as much mydriasis as atropine, and may have permitted somewhat 
eailier recoveiy of these two ocular functions, suggests that methylatro- 
pine might be a suitable substitute for atropine in ophthalmic practice 
As suggested by Goldberg, 9 it might be paiticularly advantageous for 
use m cluldien, m whom homatropme usually has an unsatisfactory 
action It appears that methylati opine would permit about as easy 
refraction as ati opine and might allow somewhat faster recovery of 
normal ocular functions 

SUMMARY 

Atropine sulfate, methylatropine nitiate or homatropme hydro- 
bromide v r as instilled in equal amounts into human eyes 

Undei these conditions homati opine had less mydriatic and cyclo- 
plegic effect than either of the other two drugs, and recovery from its 
effects was the most lapid 

Methylatropine nitiate had significantly less mydriatic action than 
atropine The cycloplegic action was about the same as that of atropine 

Dr J H Wills, Jr, gave assistance in this study 
260 Crittenden Boulevard 



NIGHT VISION 

II A Comparison and Critique of Various Procedures Used for Night Vision Testing 
WILLIAM JOHN HOLMES, MD 

HONOLULU, TERRITORY OF HAWAII 

I N A previous article 1 comparative data on the results of examination 
of night vision of 217 Caucasian and 217 Japanese students were 
reported The purpose of the present paper is to furnish statistical 
data on the correlation that was found between the instruments used, 
to describe briefly some of the other instruments and technics employed 
in night vision testing and to proffer a plan, based on physiologic and 
optical principles, for universal adoption for the complete examination 
of the function of night vision 

COMPARISON or riVE INSTRUMENTS 

The instruments used in the previous survey included the Hecht- 
Shlaer adaptometer, the S A M Night Vision Tester, the Luckiesh-Moss 
Low Contrast Test Chart, the Harman Disc Spotting Device and the 
Ferree-Rand Projectochart Of the results obtained with these instru- 
ments, the figures obtained on the Hecht-Shlaer adaptometer, for the 
examination of the light threshold, and the scores achieved on the SAM 
Night Vision Tester were chosen for purposes of comparison with the 
data obtained with all the other devices 

The accompanying tables are statistical compilations of the responses 
obtained from the entire group (434 subjects) on all the instruments 
used during these examinations, appearing in contrast with the two 
arbitrarily selected standards In both tables, the subjects were assigned 
superior, satisfactory or unsatisfactory ratings The bases of these 
groupings appear at the head of each column m both tables It should 
be noted that in tests with the Hecht-Shlaer adaptometer only those 
subjects were given superior scores whose light thresholds did not 
exceed 2 2 log units This is a slight departure from previous methods 
of scoring and was done only for the purpose of obtaining a more 
accurate statistical analysis 

Inspection of the data compiled m tables 1 and 2 shows that though 
there is some correlation between the responses obtained on the various 
instruments this is by no means uniform and consistent Yet the tests 

1 Holmes, W J Night Vision I Comparison of the Scotopic Visual 
Ratings of Young Japanese and Caucasian Adults Living m Hawaii, Arch 
Ophth 36 141 (Aug) 1946 
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were carried out by the same examiner, using the same technic on 
subjects of the same age and of approximately the same level of 
intelligence This would suggest that either the instruments were at 
fault or that dissimilar retinal functions were tested, which do not 
lend themselves to purposes of comparison Apparently, both these 
assumptions are at least partially correct To illustrate On the Hecht- 
Shlaer adaptometer, 153 subjects were rated as superior on the basis 


Table 1 —Correlation of the Results of Examinations for Night Vision of 
434 Subjects Obtained on the SAM Night Vision Testa 
with Scoies in Other Tests 



Scores on S A M 

Night Vision Tester 


/ " 

Superior 

Satis 

factory 

Unsatis 

factory 



(8 and 9) 

(5 to 7) 

(0 to 4) 

Total 

No of Subjects 

50 

310 

74 

434 

Hecht Shlaer adaptometer 

Light thresholds (log units) 

9 



350 

15 to 2 9 

50 

249 

51 

3 0 to 3 9 


50 

22 

772 

4 0 and above 


11 

1 

12 

Form thresholds (log units) 

2 5 to 3 9 

47 

249 

38 

384 

4 0 to 4 9 

3 

50 

24 

77 

5 0 and above 


11 

12 

23 

Disc Spotting Test (Hannan) 

At distances of 10' to 9' 

40 

140 

16 

196 

8' to r 

4 

85 

28 

117 

6' to 5' 

5 

71 

23 

99 

4' or less 

Ferree Rand Projectoehart equipped with 

1 

neutral filter 

14 

7 

22 

and with 

Shutter fully closed 

41 

147 

13 

201 

Shutter open to 0 25 

6 

141 

50 

197 

Shutter open to 0 33 

3 

13 

10 

26 

Shutter open to 0 50 


9 

1 

10 

Shutter open to 0 75 

Lucldesh Moss Low Contrast Test Chart 

At l(r, read lines 20 and 19 

12 

35 

5 

52 

At 10', read lines 18 and 17 

8 

50 

4 

62 

At 10', read lines 16 and 15 

4 

28 

2 

34 

At 10', read lines 14 or less 

15 

26 

3 

44 

At 9', read line 20 

4 

45 

7 

56 

At 8', read line 20 

1 

48 

15 

64 

At 7', read line 20 

3 

28 

15 

46 

At 6', read line 20 

2 

28 

8 

38 

At 5', or less read line 20 

1 

22 

15 

38 


of their low light threshold levels , on the SAM Night Vision Tester 
only 50 subjects were given superior scores Thus, on a cursory 
examination it would seem that there is little, if any, correlation between 
the results obtained with the two procedures However, on closer 
scrutiny one finds that m one test the measurements involved the light 
threshold and in the other the form threshold In one procedure the 
time element was a known, standard factor, while in the other it 
changed with every click of the shutter 

OTHER TESTING TECHNICS 

As a further illustration, in order to emphasize that dissimilar 
technics may be responsible for incongruous results, a brief description 
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of various instruments frequently mentioned in the literature is given 
as follows 

Device 9-B-4, a radium plaque adaptometer, is used for the determi- 
nation of the form tlneshold at a distance of 5 feet (15 meters) The 
background is a luminous radium plaque, on which the test object, 
consisting of the letter T, may he rotated m foui diffeient mendians 

Table 2 — Coriclatwn of the Results of Examination for Night Vision of 434 
Subjects by Five Different Methods and Compai ison zuith Measurements of 
Thai Light Thicsholds as Expressed on the Hccht-Shlaci Adaptomcici 


Light Threshold (log units) Obtained on 
Hecht Shiner Anduptometer 

, , A 

Unsntls 
Satis factor} 

Superior factor} (3 0 and 

(l o to 2 2) (2 3 to 2 9) Abo\e) Total 


No of Subjects 

153 

224 

57 

434 

SAM jSight \ ision Tester 

Lightest filter 0 to 4 

G 

74 

23 

103 

5 

12 

62 

21 

85 

C 

4S 

28 

10 

SG 

7 

50 

20 

3 

79 

s 

27 

41 


CS 

Darkest filter 9 

4 

9 


13 

Hecht Shiner adaptometer form threshold (log 
units) 

2 3 to 3 9 

143 

124 

14 

2S1 

4 0 to 4 9 

8 

77 

25 

110 

j 0 and o\ or 

2 

23 

18 

43 

Disc Spotting Test (Hnrmnn) 

At distances of 10 to 9' 

92 

93 

11 

196 

S' to 7' 

43 

61 

13 

117 

G' to 5' 

9 

GO 

30 

99 

— 4' or less 

9 

10 

3 

22 

Fence Rand Frojcctochnrt equipped with neutral 
filter with 

Shutter fully closed 

97 

95 

9 

201 

and 

Shutter open to 0 25 

43 

114 

40 

197 

Shutter open to 0 33 

11 

10 

5 

2G 

Shutter open to 0 50 

2 

5 

3 

10 

Shutter open to 0 75 

Luckiesh Moss Lou Contrast Chart 

At 10 , read lines 20 and 19 

28 

19 

5 

52 

4t 10 , rend lines IS and 17 

31 

28 

3 

C2 

At 10 , read lines 1G and 15 

20 

13 

1 

34 

At 10 , rend lines 14 or less 

32 

11 

1 

44 

At 9', rend line 20 

14 

38 

4 

5G 

At S , rend line 20 

9 

48 

7 

04 

At 7 , rend line 20 

4 

29 

13 

46 

At G', rend line 20 

G 

20 

12 

3S 

At 5', or less rend line 20 

9 

IS 

11 

38 


The AAF Eastman Night Vision Tester likewise measures the 
form threshold The test object is a 1 degree Landolt C The highest 
level of intensity for the apparatus is 6 25 micromiciolambeits 

An adaptometei descnbed by Riddell 2 consists m a modification of 
the Birch-Hn shfeld instrument and is so designed that a relatively 
constant portion of the retina is tested in an area where there is an 
approximately equal distribution of rods and cones 

2 Riddell, W J B On Testing Dark Adaptation, Glasgow M J 139 149- 
157 (June) 1943 
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The Koch adaptometer 3 is a modification of the Hecht instrument 
The light source m this appaiatus is a 25 watt bulb The light is passed 
through several filters and giaduated to a lange of 2 to 6 nucromilli- 
lambeits by two variables, the diaphragmatic apeiture and the speed 
of a compur shutter There are fixation points, consisting of ladium 
salt, for either eye so placed that the light falls on the letma 6 degiees 
fiom the fovea For testing foim sense a 10 mm rotating E is used, 
which is placed 380 mm fiom the patient’s eyes Each eye is tested 
separately 

Solandt and Best, 4 m Canada, have used another modification of 
the Hecht-Shlaer appaiatus They lepoited variations on successive 
examinations which lange from 0 06 to 0 17 log units and concluded 
that the instrument in their hands has been of value in furnishing 
consistent results 

Yudkm, Robertson and Yudkm 5 used an mstiument modified from 
the Crookes adaptometer Their technic consists m adapting the 
subject to light and then measuimg the letmal thresholds repeatedlv 
over a period of forty minutes They stressed the importance of 
evaluating dark adaptation in terms of entile function, that is, the cone 
threshold, the rod thieshold, the tiansition time between the two phases 
and the final rod thieshold level They expressed the belief that 
adaptometers which measuie the visual thieshold only at one particular 
tune are misleading and in many cases erroneous 

An instrument which has gamed wide acceptance m the British aimy 
is the rotating pentagon 0 The test object m this appaiatus is a large 
V mounted m five different positions on a tianslucent screen, illuminated 
by a small bulb run from a dry battery and controlled by a rheostat 
and a voltmeter The lamp is situated at varying distances from each 
of the five screens The test is performed m a darkened hut, with the 
subject seated at a distance of 1 meter from the instrument 

A test has been devised by Metcalfe 7 based on the fact that after 
exposure to glare preception of green is the last color to return to 
normal 


3 Michaelson, I C Defective Night Vision Among Soldiers Dark Adapta- 
tion Results and Their Use in Diagnosis, Brit J Ophth 28 140-147 (March) 
1944 


4 Solandt, D Y, and Best, C H Night Vision, Canad M A J 49 17-21 
(July) 1943 

5 Yudkm, J , Robertson, G W, and Yudkm, S Vitamin A and Dark 
Adaptation, Lancet 2 10-13 (July) 1943 

14) 194? yCr ° ft ’ B W Nlght Vision m the Army, Brit M J 2 576-577 (Nov 


7 Metcalfe, E E 
liminan Report, U S 


A New Method for Determining Night Blindness 
Nav M Bull 38 231-239 (April) 1940 


Pre- 



306 


ARCHIVES OF OPHTHALMOLOGY 


Much has been written about the biophotometer As recently as 
May 1944, Schonberg 8 stated that he found the biophotometer invalu- 
able in cases in which vitamin A deficiency has been suspected and as 
an aid m diagnosis of those conditions m which night blindness is one 
of the symptoms However, Oldham and his associates 0 reported 
that the relationship between the readings in the biophotometer test and 
the nutritional status with respect to vitamin A was not close enough to 
warrant the continued use of this test as a means of diagnosing sub- 
clinical vitamin A deficiencies 

Saubermann 10 studied the power of discriminating differences in 
luminosity by means of an apparatus on which colored disks can be 
rotated In an outer circular portion a colored ring is exposed for 
comparison with brightness of an inner circular disk, m which the 
relative quantities of white and black can be changed, using rotation 
Differences in luminosity are reported to be less easily perceived as 
dark adaptation increases 

An instrument called the umbralometer has been described by Costi 
Garcia de Tunon 11 This apparatus consists of a 4 volt lamp, a battery 
with variable resistance, a collimator and a pair of Nicol prisms By 
rotation, the Nicol prisms serve as means of obscuration , the zero point 
is reached when there is complete crossing of the prisms The advantages 
claimed for this device are the continuous control of the intensity of 
the current and of the mechanism of obscuration, elimination of the 
factor of accommodation, the possibility of making observations in 
the presence of low visual acuity and the basing of the measurements 
not on light perception but on the “minimum perceptible,” which affords 
greater sensitivity and greater rapidity of investigation 

The Sloan perimetric light sense tester has been described m a 
previous article 12 It is based on determination of the light threshold 
m several meridians of the visual field from center to periphery 

Davis 13 described a rough test for night vision testing as follows 

Mount on a post at the end of a level space 5 yards wide and 40 yards long 
and away from all artificial light, a black target on which is a movable white 

8 Schonberg, A L Plans for Inexpensive Improved Biophotometer, Mil 
Surgeon 94 308-311 (May) 1944 

9 Oldham, H , Roberts, L J , MacLennan, K., and Schlutz, F W Dark 
Adaptation of Children m Relation to Dietary Levels of Vitamin A, J Pediat 
20 740-752 (July) 1942 

10 Saubermann, G V C Ueber die Unterschiedsempfindlichkeit des dunkel- 
adaptierten Auges, Ophthalmologica 104 157-165 (Sept ) 1942 

11 Costi Garcia de Tunon, C Presentation of a New Umbralometer, Arch 
Soc oftal hispano-am 1 114-122 (July) 1942 

12 Holmes, W J Night Vision, Arch Ophth 30 267-277 (Aug) 1943 

13 Davis, W T Military Ophthalmology, Am J Ophth 27 26-44 (Jan) 
1944 
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strip, 6 by 24 inches Mark off distances from the target at 5-yard intervals 
After the person to be tested has been kept away from all artificial illumination 
for 25 minutes, direct him to walk slowly from the far end of the test area toward 
the target The distance at which he is first able to identify correctly the position 
of the white strip is noted While the person being tested is walking back for 
another trial, the white strip is changed Several trials are made 

It is recommended that this test be performed on a dark night, before 
the moon has appeared 

Additional tests of dubious scientific, but possibly of some practical, 
value may be mentioned 

-The “scratch test” consists m recording the number of scratch 
marks on the body of a subject who has hiked through a thick brush 
of cactus on a narrow, winding lane on a dark, moonless night 

The “self-preservation” test assesses the ability of a subject to 
emerge relatively unscathed after he has taken part m a game played 
with a heavy white medicine ball m a completely darkened gymnasium 
The “purgation test” is administered to persons who are suspected 
of malingering A strong cathartic is administered m the evening and 
is so timed that a subject who reported inability to see clearly one 
night may, without his knowledge, be observed as he rushes for the 
toilet the next night, after taking the cathartic 

The “latrine test” consists m ordering suspected malingerers to 
cross in the dark a latrine trench across which a single plank has been 
laid If the subject falls m, his disability is considered genuine 

Numerous attempts have been made to correlate vitamin A levels 
of the blood with the results of dark adaptation Haig and Patek 14 
found no correlation between vitamin A levels of the plasma and the 
parameters of dark adaptation m normal patients or m patients with 
cirrhosis of the liver Steven , 15 however, reported that he found a high 
degree of correlation between the rise of visual thresholds and the fall of 
vitamin A levels of the blood In a study of the amount of vitamin A in 
the blood and of the visual threshold measured with the Hecht-Shlaer 
adaptometer, Yarbrough and Dann 16 concluded that a single measure- 
ment of the visual threshold is not a reliable indicator of the vitamin 


14 Haig, C, and Patek, A J, Jr The Relation Between Dark Adaptation 
and the Level of Vitamin A m the Blood, J Clin Investigation 21*377-383 
(July) 1942 

15 Steven, D M Experimental Human Vitamin A Deficiency The Rela- 
tion Between Dark Adaptation and Blood Vitamin A, Tr Ophth Soc U 
kingdom 62 259-275, 1942 

y 16 "through, M D , and Dann, W J Dark Adaptometer and Blood 

*>» a ™ n ^ Measurements m a North Carolina Nutrition Survey, J Nutrition 
« 597-607 (Dec) 1941 
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A content of the blood Bodansky, Lewis and Haig 17 found that 
estimations of the -vitamin A concentiations of the plasma were con- 
sideiably moie sensitive than tests foi daik adaptation m the detection 
of deficiencies of vitamin A Hovvevei, the} stated that occasionally 
abnoimal values foi daik adaptation aie accompanied with normal 
vitamin A levels of the blood 

In addition to the vvoik alieady cited, there is a voluminous Russian 
and German literatuie on the manifold methods of testing daik adapta- 
tion and night vision The more iccent German ieports JS contain 
lepeated lefeiences to objective means of examination based on the 
phenomenon of optokinetic mstagmus No details, hovvevei, aie 
available of the technics that are eniplov ed 

An appraisal of these instruments leads to the conclusion that thev 
aie not sufficient^ interchangeable 01 mechanicallv peifected to sene 
as diagnostic indexes foi the assessment of a subject s total night 
visual capacity 

OBJECTIONS TO PRESENT METHOD Or TESTING 

The chief shoi tconnngs of the instruments descnbed may be listed as 
follow s Many measui e only the light tin eshold, and not the foi m thi esh- 
old , on the other hand, otlieis express onlv the foim tin eshold giving 
no indication of the light threshold The tests foi the most part are con- 
ducted in only one area of the visual field, rather than m several areas 
The targets for the measurement of form tin eshold in most of the instru- 
ments are of one standard size, lather than of several giaded sizes The 
duration of stimulation of the letina is controlled in only a few instru- 
ments, and then only at one speed, lather than at several speeds Central 
fixation is provided for in some of the instruments and left out entirelv in 
others Perception of colors is consideied of great importance in some 
of the tests, and indeed forms the basis on vv Inch the particulai machines 
were constructed but is excluded entirely from others Some of the exam- 
inations are performed monocularly, othei s bmoculai 1} The distances at 
which the instruments are placed from the ev es vary all the way from 
14 inches (35 5 cm ) to 40 jards (36 5 meters) 

The principal reason for this apparent confusion is the lack of agree- 
ment among investigators as to the real nature of the function to be tested 
and the even greater lack of uniformity regarding the proper means of 
testing it 

17 Bodansky, O , Lewis, J M, and Haig, C The Comparative Value of 
the Blood Plasma Vitamin A Concentration and the Dark Adaptation as a 
Criterion of Vitamin A Deficiency, Science 94 370-371 (Oct 17) 1941 

18 Rieken, H, cited by Ohm, J Adaptationsprufung mittels des opto- 
kinetischen Nystagmus bei Augenzittern der Bergleute, Arch f Ophth 145 31- 
45, 1942 
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The scientific appioach to these controversial^ issues must emanate 
from the fundamental concepts of anatomy, physiology and optics which 
govern night vision 

PHYSIOLOGIC CONSIDERATIONS 

Even at the risk of being pedantic, the terms, “dark adaptation” and 
“night vision” are redefined, as their improper interpretation has fre- 
quently been responsible for erroneous deductions Dark adaptation refers 
to the increase in the sensitivity of the eyes that occurs when .one passes 
from bright light to darkness Night vision constitutes the visual sensa- 
tion that takes place when the eyes are already in a relatively high state 
of dark adaptation Thus it becomes obvious that the two functions are not 
synonymous and that tests for one cannot be used as diagnostic indexes 
for the other This statement has been corroborated by Behr , 19 Best 20 
and Wessely , 21 who found no abnormalties m the course and end values 
of dark adaptation in clinically pronounced cases of night blindness 
Birnbacher , 22 similarly, concluded that tests for dark adaptation were not 
sufficiently indicative to serve as a basis of judgement of the extent of 
impairment of night visual function 

Whether the tests should be carried out monocularly or bmocularly 
has been answered by Allen , 23 who found that shading one eye depressed 
the sensitivity throughout the spectrum not only of the other eye but of 
the rest of the retina of the same eye, the maximum effect being obtained 
not m complete dark adaptation but with very dim light Schumacher 24 
further stated that only the dark apparatus has the faculty of summation 
of impressions of both eyes - An anatomic background for these conclu- 
sions was discovered by Frey , 25 who found centrifugal neural paths 

19 Behr, C Das V erhalten und die diagnostische Bedeutung der Dunkeladapt- 
ation bei den verschiedenen Erkrankungen des Sehnervenstammes, Klin Monatsbl 
f Augenh 5 193 and 449, 1915 

20 Best, F Demonstrationen zur Funktionprufung des Auges, Ber u d 
Versamml d deutsch ophth Gesellsch 3 201-204, 1918 

21 Wessely, IC Ueber Storungen der Adaptation, Arch f Augenh 81 53, 
1916 

22 Birnbacher, T Die epidemische Mangelhemeralopie, Abhandl a d 
Augenh u Grenzgeb , 1927, no 53, pp 18-19 

23 Allen, cited by Duke-Elder, W S Text-Book of Ophthalmology, St 
Louis, C V Mosby Company, 1937, vol 1, p 952 

24 Schumacher, G Ueber das Verhalten der monokularen und bmokularen 
Reizschwelle wahrend der Dunkeladaptation des Tages-und Dammerungsapparates, 
Acta ophth 15 5-59, 1937 

25 Frey, E Vergeichend-anatomische Untersuchungen uber die basale 
optische Wurzel, die Commissura transversa Gudden und uber erne Verbmdung 
der Netzhaut nut dem vegetativen Gebiet Hypothalamus durch erne “dorsale 
hypothalamische Wurzel” des Nervus opticus bei Ammoten, Schweiz Arch f 
Neurol u Psyclnat 39 255, 1937, 40 69, 1937 
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between the central parts of the brain trunk and the retina This fact 
suggests the possibility of a reciprocal relationship between the brain and 
the retinas of the two eyes and throws additional light on the importance 
of dark adaptation m the phenomena of contrasts 

The size of the test object in determinations of the form threshold is 
of great importance According to recent reports, 20 an average-sized 
plane cannot be discerned much over 1,000 feet (300 meters) away on a 
dark night This corresponds to a 20/400 image Such an image has 
to stimulate a considerable number of rods m a fairly large retinal area 
in order for it to be perceived by the brain The recognition of smaller 
objects offers even more of a problem, as it is well known that the rods, 
unlike the cones, are not connected with individual nerve fibers but are 
bunched together and produce an indistinct blurred image only by sum- 
mation of several subliminal stimuli Nevertheless, for the purpose of 
qualitative discrimination, it is deemed advisable to conduct tests of the 
form threshold with several progressively smaller targets 

The retinal area which is most sensitive in the dark-adapted state, 
and which therefore should receive the greatest attention, extends between 
30 and 50 degrees from the fixation point There is, however, another 
retinal area of equal importance m measurements conducted at low values 
of illumination This is the so-called intermediate, or “transitional, 
zone,” composed chiefly of rods, but also containing cones, and extending 
between 2 and 3 degrees from the fixation point It is m this region that 
the retinal activities pass from the photopic to the scotopic mechanism 
The study of this area is of practical significance as it functions at twi- 
light, dusk and dawn, when both the scotopic and the photopic mecha- 
nisms may be called into play 

Central fixation is of undoubted value for measurements involving 
the light and form thresholds in multiple retinal areas at close range It 
is also of consequence when the light and form thresholds are contrasted 
with each other in a definite sector of the retina Both red light and self- 
luminous fixation devices may be utilized for this purpose However, 
when the test object is large and is placed at considerable distance from 
the observer’s eyes, it would seem more prudent to discard central fixa- 
tion altogether and encourage the subject to scan the visual field with a 
series of quick, jerky movements, interrupted by short pauses, than to 
stare steadily at one or the other side of the object 

Measurements of the form threshold should also be conducted at dis- 
tances ranging from 3 to 10 feet (09 to 3 meters) from the observer, 
utilizing larger targets 

26 The Use of the Eyes at Night, United States Navy Department, Bureau 
of Medicine and Surgery, June 1939, pp 660-665 > 
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According to Michaelson, much valuable information may be gained 
by the routine investigations of both the light and the form sense He 
found that patients with defective night vision have a poor minimum 
form sense However, persons without defective night vision may also 
have a poor minimum form sense When poor minimum light sense is 
associated with good minimum form sense, it indicates malingering 

The exact intensity of illumination at night is still a matter of con- 
troversy According to Moon, 27 night vision can be considered to have 
supervened when the intensity reaches about 0 001 millilambert For 
purposes of examination, instruments that furnish illumination ranging 
from 1 to 6 micromicrolamberts have been found adequate 


RECOMMENDED TECHNIC OF EXAMINATION 


Prehmnm y Pi ocednres — Before the actual examination of the night 
visual faculty is undertaken, the following preliminary procedures should 
be carried out 

1 Inquiry into the past and family histones of the patient This 
should include questions regarding hereditary and preexisting ocular 
diseases, previous gastrointestinal and metabolic disturbances, use of 
alcohol and drugs and all oiher factors which might have a bearing on 
the perception, conduction and interpretation of images at low intensities 
of illumination 


2 Determination of the age of the patient It is well known that with 
advancing years, owing to senile changes in the lens alone, there are often, 
increased absorption and retarded transmission of radiant energy 

3 A psychiatric appraisal of the subject The importance of the 
willingness and eagerness to cooperate and an estimate of the reaction 
time of the nervous system m examinations of the scotopic state cannot be 
adequately emphasized and has already been alluded to in the first por- 
tion of this report Indeed, the psychiatric examination is of such far 
reaching clinical significance that until a reliable objective method of 
testing is devised an impartial evaluation of night vision cannot be 
accurately made 


4 Examination of the photopic visual acuity of each eye for distance, 
with correction if such is worn In this regard, it is felt that the patient 
who wears a correction for distance to improve his photopic vision should 
keep Ins glasses on while he is being tested for his scotopic ability No 
amount of persuasion will make him believe, especially if he is wearing a 
strong correction, that his night vision will not be adversely affected by 
his being tested with his naked eyes As a matter of strict fact, there is 
no conclusive experimental evidence that scotopic vision remains entirely 


27 Moon, P The Scientific Basis of 
McGraw-Hill Book Companj, Inc, 1936 


Illuminating Engineering, New York, 
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unaltered when earned out in the absence of the magnifying or minifying 
eifects of lenses worn during the photopic phase of seeing 

5 Careful examination of the extei nal oculai segments, the media and 
the fundi of both eyes 

6 Estimation of the errors of refraction of each eye 

7 Preexposure of both eyes to a known intensity of light for a known 
length of time (eg, to a brightness of 1,500 nullilaniberts for three min- 
utes) 

8 Dark adaptation foi thirty minutes This may be accomplished by 
the use of dark adapter red goggles for twenty-five minutes, followed by a 
five minute period in a completely darkened room, or, preferably, by 
staying in a completely dark chamber for the entire thirty minutes 

THE EXAMINATION PROPER 

A systematic examination of a subject’s night peiception may then 
be made, according to the following technic 

1 Plotting of the entire course of dark adaptation This is to include 
determination of 

(a) the cone threshold, 

(b) the transition time between the cone and the rod threshold, 

(c) the rod threshold, and 

(d) the final rod threshold level 

2 Determinations of the light threshold in at least four quadrants of 
the visual field, in retinal areas corresponding to 40 degrees from the 
central fixation object 

3 Determinations of the form threshold, in a manner similar to that 
outlined in 2 

4 Correlation of the light and form thresholds The ratio thus 
obtained should be compared with a predetermined standard and may 
m some cases aid in the detection of malingering 

5 Determinations of the light threshold at several time intervals 
Speeds of 1, 1/2, 1/5, 1/10, 1/20 and 1/40 second are recommended 

6 Determination of the form threshold at the tiansitional zone of 
the retina 2 to 3 degrees from the fixation object 

7 Determinations of the light threshold throughout at least 1 meri- 
dian of the visual field, from center to periphery (according to Sloan’s 
technic) 

8 Determination of the form threshold with a sei les of graded objects, 
beginning with an object corresponding to the 20/400 letter and substi- 
tuting smaller objects in the successive tests 
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9 Examinations conducted out of doors on a starlit, moonless night, 
according to Davis* technic or one of its modifications 

10 Serologic studies of the vitamin A concentrations of the blood 
plasma 

11 Further investigations, if such are indicated, in instances in 
which additional information is desired by the examiner The procedures 
employed in these instances depend entirely on the examiner’s ingenuity 
and on the circumstances bearing on the individual case A few such tests 
which have been recommended, and might be put to use if desired, 
include (a) use of a longer adaptation time, ( b ) trial feedings with con- 
trolled quantities of vitamins A, B, C, and D , calcium, and placebo sub- 
stances, ( c ) administration of such substances as oxygen, ephedrme, 
amphetamine and thyroid, (d) retests of night vision after the subject 
is exposed to a trial series of conditioned reflexes, and (e) the “cactus 
test” and other procedures 

12 One or more reexaminations of all subjects who failed on the 
first test, before their night vision is definitely declared unsatisfactory 
Indeed, even subjects with superior abilities should be retested, and the 
results of the second examination should be recorded, as they are of 
more value than those of the first examination 

It is neither necessary nor desirable to carry out all these tests on 
every subject or to repeat the entire procedure when a candidate comes 
up for reexamination Tests 1 to 6 will in most instances provide suffi- 
cient information to enable the examiner to classify his subject correctly 
as having superior, satisfactory or unsatisfactory night vision The re- 
maining tests are included for the purpose of providing an orderly meth- 
od of examination, especially for subjects who possess highly developed 
night visual capacities and who have to be selected for specialized duties 
requiring such abilities 

During war, a study of the intricate problems of night \ision is of 
practical significance m determinations of the suitability of men for 
night operations In peacetime the subject will be of even greater 
practical importance, as the results of light and form threshold exami- 
nations will enable the ophthalmologist to suspect an incipient lesion of 
the posterior segment of the e> e before irreversible changes in the fundus 
have taken place 

The establishment of universally accepted standards for the determin- 
ation of the factors that constitute a person’s ability to see m the dark is 
extremeh desirable Such a procedure would enable different observers 
in different parts of the world to accumulate extensive statistical data 
based on a uniform technic and expressed in uniform terminology and 
Mould lead to a better understanding of this important and relativeh mis- 
comprehended phase of ophthalmology 
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SUMMARY 

Comparisons were made of six devices used foi investigating night 
vision The correlation that existed among these devices was not suffi- 
cient to warrant their use interchangeably A partial list of additional 
devices used for testing daik adaptation and night vision is appended, 
together with objections raised against them A thorough, systematic 
method of examination based on physiologic principles for the study of 
the function of night vision is described and its uniform acceptance 
advocated 

45 Young Building 



REDUCTION OF REFLECTIONS 

ROBERT GRAHAM, AB, B Sc 

DAYTON, OHIO 

O F ALL the technical advances to come out of the recent war, 
probably the most significant optically is the coating of lenses 
with reflection-reducing films Now that coating has been made avail- 
able to members of the profession, an appraisal of it is in order, for at 
present it has both limitations and important uses 

This development had its beginning as far' back as 1892, when 
H Dennis Taylor, a lens designer of England, observed that the iri- 
descent tarnish which appeared on certain old camera lenses did not 



Fig 1 — Left half of glass coated to reduce reflection 


reduce the light they transmitted, but increased it instead The thin 
film 1 on these optical surfaces reduced reflections and increased the 
transmitted light by the amount of reduction of the reflections 

The physical conditions which produce zero reflection of mono- 
chromatic light are two The film must equal in optical thickness 
one quarter of a wavelength of the incident light, and the refractive 
index of the film must be the geometric mean of the indexes of the first 
and second mediums Under the most frequently encountered condi- 

From the Department of Research and Education, the Unms Lens Company 
1 The metal oxides had been leached from the surface, leaimg a thin layer 
of high silica glass of low densitj and, hence, low index of refraction 
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tions (air to glass) the index of the intervening film should equal the 
square root of the index of the glass, and the film should be 0 000004 
inch thick The more nearly these conditions are satisfied, the more 
completely are reflections damped 

This damping is caused by destructive interference occurring at the 
two surfaces of the low index film, and, in accordance with the law 
of conservation of energy, the reduction in reflected energy is added 
to the transmitted beam 

Taylor developed methods of artificially tarnishing lenses, but the 
reduction m reflection was slight because the index of the film was 
not low enough for many glasses and the proper thickness was not 
appreciated Other methods of approximating the requisite conditions 
were developed later, until, prior to the recent war, reflections were 
reduced by leaching lens surfaces with acids or their vapors, by coating 
with various stearate films and by whirling lenses so as to spread a 
thin layer of viscous fluid of low index evenly over the surface bj cen- 
trifugal force Some of these methods produced relatively duiable sur- 
faces and some relatively efficient ones, but none did both 

Since 193S Strong, whose work was done at the California Institute 
of Technology, and Cartwright and Turner, whose major work was 
done at the Massachusetts Institute of Technology, have developed a 
process which combines the maximum efficiency with the greatest dur- 
ability This process, as utilized in optical lenses for the armed forces 
of this nation, consists in depositing a thin film of magnesium fluoride 
on optical surfaces in high vacuum and under considerable heat 

Lenses to be coated are treated with a detergent solution and then 
cleaned long and rigorously, so that no trace of foreign material or 
oxide remains on the surface They are then racked m the top of 
a bell jar and heated to 400 -j- F while the chamber of the bell jar 
is exhausted to an extreme vacuum of 4 X 10°, mechanical vacuum 
pumps and a high speed oil diffusion pump being used in series 
Less than 1 part of air in 100,000,000 remains After a piotracted 
period under these conditions, the glass is degassed, and its raw 
substance is exposed At this point pure magnesium fluoride, held 
in a crucible in the bottom of the bell jar, is heated by filaments of such 
high incandescence that they cannot be viewed with the unprotected eye 
Under these conditions of heat and high vacuum, the magnesium 
fluoride vaporizes, and a molecular spray is deposited on the exposed 
under surface of the lenses The technician, using a small fluoiescent 
light source, judges the thickness of the film as it accumulates on 
the lenses by observing reflections from the surface of a momtoi lens 
As the deposition begins, the usual bright, white reflections from the 
lenses begin to dim and turn to a straw color Then, growing dimmer 
all the time, they go through a succession of yellows, reds and i eddish 
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"blues, until when they reach a specific purplish tint the evaporation is 
stopped At this point reflections are dimmed for all wavelengths 
but most completely dimmed for yellow (the one-quarter wavelength 
condition is exactly fulfilled for yellow of wavelength 555 millimicrons 
and less perfectly satisfied as the wavelengths of the other colors of the 



Ing 2 Coating laboratory of the Unms Lens Compam in operation 


spectrum diffei from that of yellow ) The slightly gi eater reflections 

of wavelengths at the tw r o ends of the spectrum — the reds and violets 

when blended produce the purplish tmge characteristic of the residual 
reflections from coated lenses This is the condition of maximum 
reduction of reflections under ordinar} daylight After completion of 
the deposition the lenses mar be baked m \actium for a considerable 
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time and then returned slowly to room temperature The entire opera- 
tion takes place m a laboratory m which conditions of temperature and 
relative humidity are controlled, and the air is Preciptron cleaned 
The result is a film almost exactly 0 000004 inch thick, which, when 
protected m optical instruments, is as permanent as the glass On crown 
glass of index 1 52 the film reduces the amount of loss of light at each 
surface by a factor of 3 The reduction is not greater because mag- 
nesium fluoride has too high an index to satisfy perfectly the square 
root relationship and because in heterogeneous daylight the one-quarter 
wavelength condition cannot be satisfied for all wavelengths 

When light, traveling in air, impinges on the polished surface of 
crown glass of index 1 52, the loss is 4 2 per cent at each surface 
Coating with magnesium fluoride reduces this loss to 1 3 per cent 
In an optical system made up of many surfaces, the cumulative saving 
in light is considerable In a regular binocular, consisting of ten optical 
surfaces, the following differences prevail 



Uncoated 

Coated 


Lens 

Lens 

Percentage of light absorbed by glass 

12 

12 

Percentage lost by reflections 

33 

10 

Percentage of light transmitted 

55 

78 


In systems with a greater number of surfaces the gain is even more 
striking 

The result is, m bright daylight, a reduction of ghost images due 
to interface reflections, and an increase in contrast and detail In dim 
illumination this conservation of light often makes an optical system 
useful when before coating it would not have transmitted enough light 
for seeing The tremendous value of this in extending, both at dusk 
and at dawn, the period of usefulness of photographic operations, obser- 
vation devices and gunfire control systems can be appreciated As a 
result, during World War II coating became mandatory for practically 
every optical system used by American fighting men The creating of 
laboratories to treat the many millions of optical surfaces required was 
one of the production phenomena of the war just passed Procurement 
of the high vacuum equipment was even permitted to compete with that 
of high vacuum equipment for the production of uranium 235, used m 
atomic bombs In instrument optics, coating is an unqualified success, 
contributing much improvement, with no disadvantages 

But in ophthalmic optics one finds different and more exacting con- 
ditions As a result one cannot, at this stage of development of the 
science, expect a repetition of the almost 100 per cent acceptance found 
in instrument optics For ophthalmic use the coat must be rugged 
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indeed, for it is exposed to repeated cleaning and much abrasion The 
reduction of reflections is only about 50 per cent, for the incidence of 
the light varies greatly, so that the one-quarter wavelength aondition 
is not always entirely satisfied, even for yellow light Scratches on 
a coated surface are more visible, for the light they reflect is more 
apparent against a dimly reflecting, coated surface than it would be 
against a brightly reflecting uncoated one Furthermore, the gam m 
transmission, which is so important in a multisurface system, is prac- 
tically meaningless m a two surface lens, in which loss of light is , 
seldom a problem Hence the coating of spectacles is of value only 
to the extent to which it can reduce reflections and at present can be 
recommended only when reflections are a problem 



F'S 3 — Patient with left lens coated for reduction of reflections 


Reflections from glasses into the eyes of the wearer occur with every 
one who wears them But it cannot be said to constitute a serious 
problem until the intensity of the reflections exceeds the toleiance of 
the patient The intensity of reflections is highest when the prescrip- 
tion is of considerable power or when the wearer is in such a position 
that a window or bright source is behind and to the side The tolerance 
of reflections will be lowest m neurasthenic and hypercritical patients. 
The result is a fair, though not yet accurately determined, proportion 
of patients w ho are consciously annoyed by reflections from their glasses 
and who are greatly relie\ed when these are substantially reduced 
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This does not mean that the great body of patients who have learned 
to ignore reflections from their glasses would not welcome a reduction 
of the reflections, just as one, unconscious of a continuing noise, is 
relieved when the noise stops But when coating has been available 
only for a limited time, a definite assertion to this effect cannot be made 
Reflections from glasses can do more than annoy the wearer They 
can, and often do, conceal the eyes of the wearer from any one looking 
at him This is detrimental enough in daily personal contacts, when 
the audience consists of one or a few But to ministers, teachers and 
all who wear glasses when appearing before groups of people it is 
a serious impediment Their expiessions are masked, and the glare, 
coming and going as the speaker turns, is a aistuibing thing to all 
the audience Coating will considerably reduce such masking of the eyes 
In summary, it may be said that the coating available today through 
ophthalmic supply laboratories is durable, if not permanent, and reduces 
reflections substantially, although it does not extinguish them or make 
the glasses invisible Coating is a new and important development 
which has reached a state of real usefulness, but not of perfection As 
such, its judicious employment will increase the ways by which the 
profession serves and satisfies patients 

Uruvis Lens Company 



PRESERVATION OF CORNEAL TISSUE FOR 
TRANSPLANTATION 


CHARLES I THOMAS, MD 

CLEVELAND 

W ITH the advent of the corneal transplantation operation, there 
has been a gradual intensification of interest m the donor material 
to be used for this operation The institution of the Eye Bank for 
Sight Restoration to supply adequate material for this operation is a 
step font aid m the right direction, for this organization facilitates a 
rapid distribution of donor material to the proper place However, 
the actual preservation of corneal material involves much more than 
meets the eye of the casual observer, and there is widespread miscon- 
ception about this subject 

Contrary to the general opinion, corneal tissue is relatively short lived, 
and the best operative results m corneal transplantation are obtained 
when the material is fresh and used shortly after it is removed from the 
donor Adult eyes after enucleation show normal transparency and 
no marked increase in corneal thickness due to edema for forty-eight 
to seventy-two hours, but thereafter the cornea becomes gradually and 
piogiessively edematous, thick and hazy All these features contraindi- 
cate the use of this tissue as favorable donor material Eyes removed 
from stillborn infants show more rapid loss of corneal transparency than 
do adult eyes, and consequently more care must be exercised m evalu- 
ating gross changes to determine whether the material is suitable for 
grafting I have observed the corneas of stillborn infants become 
opaque and thick during the course of eighteen hours The development 
of these chai acteristics, of course, foi etells failure if such a cornea is used 
for transplantation It often is not possible to tell whether corneal tissue 
is suitable foi grafting until it is sectioned with the keratome, for such 
tissue may appear fairly transparent but on section may be found to 
have increased in thickness and possess a spongy character that will make 
it wholly unsuited for use m transplantation 

It t\as because of these varied problems and the general interest 
in this subject that a series of eyes were studied to determine the 
efficacy of various mediums that might be useful in the preseivation of 
corneal tissue The eyes used for study vere obtained from rabbits 

From the Department of Surgery, Dnision of Ophthalmology , Western 
Rcscnc Unnersity School of Medicine 
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The question was raised as to whether or not the eye should be 
preserved intact or whether the cornea should be removed and suspended 
in solution or the fluid of the anterior chamber replaced with the preserv- 
ing medium 

In removing the cornea and suspending it in solution, the difficult 
problem was encountered of satisfactorily cutting the corneal graft 
without adequate support Moreover, corneal tissue rapidly became 
extremely edematous when suspended in any of the mediums used A 
similar condition followed when the anterior chamber was drained and 



Fig i — Microscopic section of edematous corneal tissue of an eye in which 
the fluid of the anterior chamber had been replaced with isotonic solution of 
sodium chloride and kept two weeks 

replaced with the preserving medium Figure 1 shows a microscopic sec- 
tion of corneal tissue from a rabbit in which the anterior chamber was 
replaced with saline solution and two weeks was allowed to elapse A 
similar thickening took place with all the solutions employed 

The following mediums were used ( 1 ) isotonic solution of sodium 
•chloride, (2) Hartmann’s solution, (3) Hartmann’s solution and 5 per 
cent dextrose, (4) plasma, (5) oxygenated plasma, (6) freezing 
agents, namely, (a) liquid nitrogen and ( b ) sodium pentothane (iso- 
pentane) 
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METHOD 

The eyes used were removed under strictly antiseptic conditions They 
were placed in small tubes containing 5 cc of the preserving medium, this being 
enough to cover the specimen These tubes were then kept in refrigeration at 3 C 
At the designated times, the eyes were removed and corneal grafts obtained and 
transplanted to a normal eye 

Bacteriostatic agents were used early during these experiments, but because 
of the relatively short time the tissue could be kept this precaution was found to be 
unnecessary 

RESULTS 

Suspension m Mediums — Isotonic solution of sodium chloride was 
an adequate medium for keeping corneal tissue transparent for as long 
as three days Uniformly transparent grafts were obtained when tissue 
was used up to the three day limit (fig 2 A) By the fourth or fifth 
day the cornea was still fairly clear, but sections showed that the tissue 
was beginning to be spongy and thickened, and microscopic examination 
showed edema When this material was used for grafting, the resultant 



Fig 2 — A, clear corneal graft Donor material was kept for three days in 
isotonic solution of sodium chloride B, corneal graft, showing clear area 
Donor material had been kept for five days in isotonic solution of sodium chloride, 

transplant m most cases was completely opaque However, the opacity 
of this graft was not as thorough or as complete as that of a graft using 
material kept for one week The former in most instances showed 
relatively clear areas, but these were not uniform and were present in 
only 10 of the 15 specimens studied The grafts from the remaining 5 
corneas had a diffusely hazy character, through which the detail of the 
fundus could not be seen In the eyes that showed relatively clear areas 
of cornea, such as the tissue shown m figure 2 B, the fundus could be 
observed, but the detail could not be clearly made out Microscopic 
section of the graft shown m fig 2 B revealed diffuse fibrosis which 
was not present m sections through the clearei area This fibrosis did 
not involve all the layers of the cornea, as is apparent in comparing the 
microscopic pictures m figure ZA and B It was generally noted at 
this point that corneas pieserved m saline solution were clearer and of 
more normal thickness than tissue similarly preserved m plasma A 
few specimens were kept as long as one month merely to study the 



324 


4RCHIVES OF OPHTHALMOLOGY 


changes taking place in the tissue, and it was found that, although all 
corneas at this time were greatly thickened and hazy, those preserved 
in saline solution showed the lesser change from normal 



Fig 3 — Microscopic sections of the corneal graft shown in figure 2 B A is 
through the clearer area, and B, through the opaque area 



p lg 4 — A, corneal graft, showing complete opacity Donor material had been 
kept for one week in isotonic solution of sodium chloride B, corneal graft, showing 
diffuse haziness Donor material had been kept for five days m blood plasma C , 
opaque corneal graft Donor material had been kept for one week in blood 
plasma 


In eyes kept for one week the corneas repeatedly showed shght 
haziness but no great thickening, and when used for transplantation the 
grafts became completely opaque The grafts from these eyes appeared 
to have a uniformly opaque character (fig A A) and did not show any of 
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the clearer 'areas noted in those kept four 01 five days In this series, 10 
specimens were studied and used for transplants, and all showed the 
same results After one week the haziness and thickening progi essively 
increased, so that m two weeks the corneas were wholly unsuitable for 
grafting Microscopic examination of this tissue showed pronounced 
separation of the stromal layers by edema 

Hartmann’s solution, used alone or with the addition of 5 per cent 
dextrose, was a suitable medium foi keeping the corneas cleai for three 
to four days, but thereafter they became progressively hazy and thick- 
ened In general, eyes kept m this medium follow ed the same course as 
that observed when isotonic solution of sodium chloride was used 



Plasma, either alone or oxygenated, was adequate to keep the cornea 
cleai up to a period of three days, but after this time limit the material 
became useless for transplantation At the end of four days the cornea 
began to thicken but still retained a reasonable amount of transparency, 
and microscopic examination showed edema Use of this tissue for 
transplantation lesiilted m an opaque graft m most cases Fifteen 
specimens weie studied in this series, and 10 of them weie uniformly 
opaque but, again, the haziness of the gratt was not extreme, and no 
detail of the fundus could be observed (fig 4 B) Only in 5 of these 
specimens were small clearer areas noted At the end of one week 
the transparency of the corneas kept in such a medium was not greatly 
lessened but the tissue was beginning to thicken Transplantation 
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A microscopic section of such a graft (fig 5) revealed diffuse fibrosis of 
all the layers, and showed much denser hyaline and fibrous changes 
than those seen in figure 3 

Fieezmg Method — The freezing experiments were done in collabora- 
tion with Dr Arnold Lazarow, of the department of anatomy of Western 
Reserve University A small wire mesh container was used to place 
the eyes m the freezing medium Liquid nitrogen was the agent used, 
which lowered the temperature to — 185 C Eyes placed in this med- 
ium were frozen solid in a few seconds Before the specimens were 
placed m the freezing solution, a 5 mm trephine opening was made 
in the sclera, including the optic nerve, to allow for expansion Other- 
wise, the cornea would have shown multiple fracture lines when the 
tissue returned to normal temperature One series was used m which 
the eyes were frozen by merely placing them in the container immersed 



Fig 6 — Opaque corneal graft, showing absorption along the borders and replace- 
ment with scar tissue Donor material had been frozen m liquid nitrogen 

in the liquid nitrogen Another series was prepared in which the eyes 
were first placed in a previously cooled small flask containing isopentane 
which caused the eyes to freeze more rapidly This flask was then 
immersed in the liquid nitrogen After freezing, the eyes were placed 
in a refrigerator compartment which kept the temperature at — 40 C 
When ready for use, the eyes were removed from the refrigerator, 
and approximately two hours was required for “thawing out ” At 
the end of this time the cornea had returned to nearly normal trans- 
parency, but it had lost some of its normally firm consistency This 
was true whether the eye was frozen directly m liquid nitrogen or 
immersed m the isopentane solution Both gave the Same i esults When 
this material was used for corneal transplantation, the graft retained 
a reasonable amount of transparency for about one week but there- 
after gradually became opaque (fig 6) As illustrated in figure 6, 
the graft showed some absorption and replacement of the donor mate- 
rial with scar tissue The opacity was dense, and microscopic section 
(fig 7) revealed almost complete fibrosis of the graft 





THOMAS— PRESERVATION OF CORNEAL TISSUE 


32 7 


CONCLUSIONS 

From the preceding data, it is apparent that corneal tissue will 
remain clear and of normal thickness and can be used suitably for trans- 
plantation up to a period of three days Thereafter the tissue becomes 
progressively hazy and thickened, being thus rendered unsuitable for 
grafting After three days there may be areas of transplanted cornea 
that tend to retain transparency, but tissue kept for one week becomes 
uniformly opaque For keeping corneal tissue clear, a solution may be 
used that is as nearly isotonic with the body fluids as possible — whether 
this be saline solution, Hartmann’s solution or blood plasma It is 
evident, however, that the tissue in question will not survive for long 
periods outside the body and retain its normal characteristics 



7 — Microscopic section of the corneal graft seen in figure 6 There 
are infiltration, disorganization of the stromal layers and fibrosis 


After frozen corneal tissue returned to normal body temperatures, 
it regained its original transparency, but here, again, there had been 
some loss in the viability of the tissue, as it invariably became opaque 
with transplantation 

It can be concluded from this study that corneal tissue to be used 
for transplantation should be obtained from a fresh specimen and used 
within a relatively short period in order to obtain the best surgical 
results In general it has been observed that these experimental data 
can be applied to clinical cases, and the general principles here set 
forth should be followed in the preservation of human tissue for cor- 
neal transplantation 
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METABOLISM OF THE RETINA 
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F^URING the past few years the intei est in retinal metabolism has 
been greatly intensified Many investigations were made on the 
retina as part of a war emergency program Because of this practical 
interest in a narrow hut important subdivision of ophthalmology, this 
survey of the literature was made 

A study of the metabolic processes m the letina has been the basis 
of much research, particularly within the last ten years This is not 
surprising, as such work may have a double goal — first, to piovide 
additional information on the problem of visual mechanisms and, 
second, inasmuch as the retina shows metabolic activity greater than 
that of almost any other tissue, to study the chain reactions of inter- 
mediate metabolism The extensive literature, dealing with many phases 
of the pioblem, is difficult to put together into a single picture, and 
theiefore one must present many obseivations alone and await further 
investigation to understand fully then significance In this paper no 
attempt is made to discuss the mechanism of the visual pigments, 
although their reactions are certainly a part of retinal metabolism 
The discussion is limited chiefly to carbohydrate metabolism, with 
reference to a possible fat and piotein metabolism It is to be remem- 
bered that the piocess observed in a complex organ such as the retina 
may represent the summation of metabolic processes connected with the 
visual mechanism, the transmission of impulses along nerve fibers and 
across the synapses and the basal metabolism of the cells involved 

METHODS AND MATERIAL 

These studies were made on retinas obtained from the eyes of various animals, 
principally the frog, rat, rabbit and ox In many cases unexplained species vari- 
ation maj add to the difficulty in comparing results Studies of oxygen utilization, 
carbon dioxide production, aerobic and anaerobic glycolysis and ammonia produc- 

From the Section of Ophthalmology, Department of Surgery, University of 
Chicago 
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tion were made with the Warburg manometer, employing the entire retma, sliced 
or minced retinas, retinal extracts or, occasionally, special slices including only 
certain regions or layers of the retina The effect of various added substrates 
or poisons, as well as the production of final 01 intermediate products, was deter- 
mined with this method The Thunberg method was employed for determination 
of dehydrogenases Measurements of the p H were usually made with the hydrogen 
electrode Acetylcholine was determined by bioassay, using the magnitude of 
muscular contraction as compared with a standard The effects of light and 
dark adaptation were found by illuminating one eye of an animal, the lids being 
held open and the eye irrigated, while the other eye was blindfolded to serve as 
the control, and then quickly placing the retinas in the manometer vessels The 
effect of illuminating and darkening the vessels was also investigated 

Determinations on the human retina were limited to a few cases m which 
the eye was enucleated, usually for glaucoma or tumor, and to the indirect obser- 
vations m which the effect of anoxia and carbon dioxide excess on the dark 
adaptation and the visual acuity of volunteer subjects was noted 

RESULTS 

Hydrogen Ion Concentration — The early work of Chodin 1 m 1878, 
and of Kuhne 2 and Cahn, 3 shortly thereafter, showed little change in 
the slightly alkaline retina on exposure to light, yet Angelucci, 4 at 
about the same time, first demonstrated the shift toward the acid side 
on illumination, which fact has subsequently been often confirmed 
Lodato, 5 m 1900, stated that the greatest acidification was given by 
light of short wavelength' and also demonstrated how thermal, electrical 
or chemical irritation could produce acidity Majima, 0 however, showed 
that yellow and green light were more effective Re 7 produced acidity 
by stimulation of the optic tract Quantitative studies by Nakashima 8 

1 Chodm, A Ueber die chemische Reaktion der Netzhaut und des Sehnerven, 
Sitzungsb d k Akad d Wissensch Math -naturw Cl 76 121, 1878 

2 Kuhne, W ‘ Chemische Vorgange m der Netzhaut, in Hermann, L 
Handbuch der Physiologie, Leipzig, F C W Vogel, 1879, vol 3, p 234 

3 Cahn, A Zui physiologischen und pathologischen Chemie des Auges, 
Ztschr f physiol Chem 5 213, 1881 

4 Angelucci, A Histologische Untersuchungen uber das retinale Pigment- 
epithel der Wirbelthiere, Arch f Physiol , 1878, p 353 

5 Lodato, G Imutamenti della retina sotto Tinfluenza della luce, dei colon 
e di altn agenti fisici e chimichi, con speciale riguardo alia reazione chimica con- 
tribute alia fisiologia della retma, Arch di ottal 7 335, 1900, abstracted, Klin 
Monatsbl f Augenh 38 365, 1900 

6 Majima, K Studien uber die Struktur der Sehzellen und der Pigment- 
epithelzellen der Froschnetzhaut, Arch f Ophth 115*286, 1925 

/ Re, F Sulle modificaziom fisiche e chimiche della retina per l’eccitazione 
elcttrica dell’encefalo, mesencefalo e chiasma, A.rch di ottal 12 147 , 1904 
abstracted, Arch d’opht 26 123 1906 

S Nakashima, M Beitrage zur Kenntms des Sehpurpurs XIII Inter- 
nationaler Ophthalmologenkongress, Amsterdam, 1929, abstracted, Zentralbl f 
d ges Ophth 22 772, 1930 
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showed the p H of the dark-adapted retina to be about 7 3 and that 
of the light-adapted retina to be about 7 0 

That this change may be related to the activity of the visual cells 
rather than of the nerve elements and may vary with the type of cell 
was shown in 1937 by von Studnitz, 9 who found no change m the 
pH of the guinea pig retina, which contains only rods, while the cat 
and fish retinas, which contain also cones, showed a shift to the acid 
side The acidity increased with time, corresponding to the regenera- 
tion of visual substances The production of acid increased with 
elevation m temperature, as well as with greater intensity of light 
After fifteen minutes of illumination acidification decreased (probably 
through the exhaustion of visual substance reserves) but rose again 
after twenty to twenty-five minutes (probably because of supplementary 
visual substances) The curve of acid production at dififerent wave- 
lengths of light for the reptile corresponds to the absorption curve of 
the cone substance, being greatest with yellow light Von Studnitz’ 
further work 10 showed little change in p H on illuminating the retinas 
of selachians and cephalopods, which contain only rods He expressed 
the belief that acidification of the retina leads to contraction of the 
cones and expansion of pigment Dittler, 11 m 1907, showed that an 
aqueous extract of a light-adapted retina caused the contraction of 
cones in a dark-adapted retina, similar to the stimulation of light 

Organic Phosphate — A study of the phosphoric acid and phosphoric 
esters in the retina, particularly because of their importance m inter- 
mediate carbohydrate metabolism, may provide important information 
concerning the sources of energy for visual processes Lange and 
Simon, 12 in 1922, showed that frog retina contains 0 08 per cent phos- 
phoric acid A phosphate ester apparently present m the outer segments 
of the rods of the frog and carp was hydrolyzed in alkaline solution into 
phosphoric acid and an organic substance An increase of phosphoric 
acid in the vitreous of a removed eye was noted on high illumination, 
a partial reformation of the phosphate ester took place only if the retina 
was removed with the pigment epithelium, yet no phosphate was 
obtained from the pigment epithelium alone on illumination The 
organic phosphate compound was not hexose phosphate, but probably 

9 von Studnitz, G Die retmale Saurebildung, Arch f d ges Physiol 
238 802, 1937 

10 von Studnitz, G XJeber die chemische Reaktion der Selachier- und 
Cephalopodenretina, Ztschr f vergl Physiol 19 615, 1933 

11 Dittler, R Ueber die chemische Reaktion der isoherten Froschnetzbaut, 
Arch f d ges Physiol 120 44, 1907 

12 Lange, H, and Simon, M Ueber Phosphorsaureausscheidung der Netz- 
haut bei Behchtung, Ztschr f physiol Chem 120 1, 1922 
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phosphocreatme Tawara 13 found two types of organic phosphate 
m the retina which liberated inorganic phosphate on illumination, one 
of which appeared to be phosphocreatme, the other a soluble phosphate 
ester Kuzuya , 14 also working with the rabbit retina, demonstrated 
an acid-soluble and an acid-insoluble phosphate compound He also 
investigated the changes in the amount of these different phosphate 
fractions with the growth of the rabbit 15 

Nakashima and Arata 10 considered the possibility that phosphoric 
acid arose from the splitting of phosphocreatme in a manner analogous 
to that occurring in muscle but presented evidence against the photolysis 
of phosphocreatme They showed that it is the Kjeldahl nitrogen 
(cholme, carnosme) which increases on illumination and proposed 
the theory that phosphoric acid arises through the photolysis of retinal 
lipids They stated the belief that phosphocreatme nitrogen, which 
increased with damage to the tissue and was inhibited by light, occurred 
through the autolysis of the retina 

Takamatsu 17 demonstrated that the isolated retinas of frogs and 
white rats produced phosphoric acid in Ringer’s solution (isotonic 
solution of three chlorides U S P ) even m the dark, probably as the 
result of autolysis Within limits, the increased production of phos- 
phoric acid on illumination varied with length of exposure That this 
process was reversible was shown by the fact that on darkening the 
once lighted retina production of phosphoric acid could again be demon- 
strated on illumination Illumination of the retina of the white rat 
produced a reduction of phosphatide content He further showed 18 
that in frogs and rabbits poisons which produced acute amaurosis or 
amblyopia, such as methyl alcohol and quinine, decreased the phosphate 
ester content 

13 Tawara, M The Effect of Light upon the Phosphoric Acid Fraction 
of the Retina, Acta Soc ophth jap 42*1503, 1938, abstracted, p 106 

14 Kuzuya, N Yeranderung des Gehalts Von verschiedenen Phosphorsaure- 
fraktionen m Hell- und Dunkelnetzhaut, Acta Soc ophth jap 41*637, 1937; 
abstracted, p 51 

15 Kuzma, N Veranderung des Gehaltes der Netzhaut an verschiedenen 
Phosphorsaurefraktionen nut dem Wachstum, Acta Soc ophth jap 41 335, 1937 ; 
abstracted, p 28 

16 Nakashima, M, and Arata, Y Azotometria der Netzhaut, Acta Soc 
ophth jap 40 1586, 1936, abstracted, p 97 

17 Takamatsu, T Photochemische Studien der Netzhaut II Ueber die 
Phosphorsaurebildung und die Phosphatid\ eranderung der Netzhaut bei Lichtung, 
Acta Soc ophth jap 38 1035, 1934, abstracted, p 71 

18 Takamatsu, T Photochemische Studien der Netzhaut III Ueber 
den Einfluss der Gifte (Methjlalkohol, Chimn) auf die Phosphorsaurebildung der 
Netzhaut bei Behchtung, Acta Soc ophth jap 39 598, 1935, abstracted, p 54 
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Von Studnitz 19 assumed that light decomposed the cone substance, 
with the production of phosphoric acid, expansion of pigment and con- 
traction of cones, and as proof he showed that the injection of this acid 
into the dark-adapted retina produced a configuiation of the cones and 
pigment for light, while injection of alkali into light-adapted retinas 
lesulted in a configuration foi the dark There was a parallel change 
m the light absorption curves with injection of acid and of alkali He 
expressed the belief that the cones alone show motility 

The increase in electrical conductivity of a solution of visual purple 
m the light and the decrease in the dark, as measured by Lasareff,- 0 
was probably due to the reveisible hydiolysis of organic phosphate 
Evidence would indicate, howevei , that the acid reaction on illumina- 
tion previously mentioned is probably due to the production of lactic 
acid in glycolysis lather than to the afoi ementioned liberation of phos- 
phoric acid 

0 xidation-Reduction Potential — Nakashima 21 found that the oxida- 
tion-reduction potential of suspensions of frog retinas mci eased on 
illumination and decreased in the dark, while he and Hayasln 22 showed 
that at the same time the consumption of oxygen was unchanged lion, 
enzymes and lipid apparently took part in the transfer of electrons, as 
the potential was decreased by potassium cyanide and the piolonged 
action of toluene and was increased by iron salts The change did not 
depend on the presence of visual purple 

Respvation and Glycolysis — The unique respiratory activity of the 
retina has led to its extensive study Warburg, 23 m 1927, showed that 
the retina had the highest rate of respiration and of anaerobic glycolysis 
of any tissue studied and an extremely high anaeiobic glycolysis, which 
even surpassed that of most tumors Kubowitz, 21 Negelein 23 and 

19 von Studnitz, G Vom Eneigieumsatz m der Netzhaut, Naturwissen- 
schaften 22 193, 1934 

20 Lasareff, P Sur le changement de la conductibihte electrique du pourpre 
visuel au cours de l’eclairge, Compt rend Acad d sc 181 476, 1925 

21 Nakashima, M Ueber das Oxydations-Reduktions-Potential der Netz- 
haut, Ber u d Versamml d deutsch ophth Gesellsch 47 369, 1929 

22 Nakashima, M, and Hayashi, KL Sur le potentiel d’oxydo-reduction de 
la retine, J Biochem 17 315, 1933 

23 Warburg, O Ueber die Klassifizierung tierischer Gewebe nach lhrem 
Stoffwechsel, Biochem Ztschr 184 484, 1927 

24 Kubowitz, F Stoffwechsel der Froschnetzhaut bei verschiedenen Tem- 
peraturen und Bemerkung uber den Meyerhofquot lenten bei verschiedenen Tem- 
peraturen, Biochem Ztschr 204 475, 1929 

25 Negelein, E Ueber die glykoh tische Wirkung embrvonalen Geuebes, 
Biochem Ztschr 165 122, 1925 
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Oguchi, 26 woiking with fiogs, and Nakashima, 27 using fish, demon- 
strated that m these cold-blooded animals the anaerobic glycolysis 
increased with the temperature and was much greater than the aeiobic 
glycolysis up to 37 C , aftei which the aerobic glycolysis predominated 
This effect of temperatuie was confiimed foi mammalian and avian 
retinas by Warburg and associates, 28 Krebs 29 and Schmitz-Moormann 30 
Oguchi 31 compared the rates of respiration and glycolysis in birds, 
fish and frogs and found values for both to be highest in birds and least 
in frogs Warbuig and associates 28 suggested that the lactic acid 
produced aerobically from glucose was the result of trauma to the retina 

y 

In studying the lactic acid production of the retina of growing chickens, 
Tannya 32 obtained the highest values during the penod of giowth and_ 
a decrease on maturity 

There appeals to be a distinct diffeience between warm-blooded and 
cold-blooded animals in the effect of light on respiration and glycolysis. 
Kiyohara 33 reported that the dark-adapted retina of the toad took up 
3 9 cu mm of oxygen per milligram hour, while the light-adapted retina 
took up 2 8 cu mm Jongbloed and Noyons 34 showed the oxygen con- 
sumption to be 26 5 per cent highei and the carbon dioxide production 
25 per cent higher in dark-adapted than in light-adapted retinas of the 
frog Similar results were obtained in the frog by Noyons and Wier- 


26 Oguchi, T Ueber den Stoffwechsel der Netzhaut II Der Stoffwechsel 
der Netzhaut der Reptihen, der Stoffwechsel der Netzhaut nach dem Tode des 
Froschen, Acta Soc ophth jap 36 1702, 1932 

27 Nakashima, M Stoffwechsel der Fischnetzhaut bei verschiedenen Tem- 
peraturen, Biochem Ztschr 204 479, 1929 

28 Warburg, 0 , Posener, K , and Negelem, E Ueber den Stoffwechsel 
der Carcinomzelle, Biochem Ztschr 152 308, 1924 

29 Krebs, H A Ueber den Stoffwechsel der Netzhaut, Biochem Ztschr 
189 57, 1927 

30 Schmitz-Moormann, P Ueber den Glyhogengehalt der Retina und seine 
Beziehungen zur Zapfenkontraktion, Klin Monatsbl f Augenh 78 69, 1927 

31 Oguchi, T Ueber den Stoffwechsel der Netzhaut I Der physiologische 
Stoffwechsel der Netzhaut der verschiedenen Tierarten, der Stoffwechsel der Netz- 
haut nach dem Tode der Tiere, Acta Soc ophth jap 36 1203, 1932 

32 Tamiya, C Ueber den Stoffwechsel der Netzhaut in verschiedenen 
Stadien ihrer Entwickelung, Biochem Ztschr 189 114, 1927 


33 Kiyohara, K Ueber die Wirkung der Strahlen verschiedener Wellen- 
angen auf die Sauerstoffatmung der Netzhaut, Nagasaki Igakkai Zassi 9 730, 
1931 , abstracted, p 735 


34 Jongbloed, J , and Noyons, A K M Sauerstoffverbrauch und Kohlen- 

c ^ e P ro duktio n der Freschretina bei Dunkelheit und bei Licht, Ztschr f Biol 
»7 399, 1936 
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sma 30 and Lmdeman 30 Ikemune 37 found a 10 per cent gi eater carbon 
dioxide ‘production from the frog retina in the dark than on illumination 
and noted that the production was greater for longer periods of dark 
adaptation He 38 reported that the glucose concentration of light-adapted 
letmas averaged 91 mg per hundred cubic centimeters, while for dark- 
adapted retinas it averaged 20 to 79 mg per hundred cubic centimeters 
He interpreted these results as showing that the resynthesis of visual 
purple in the dark occurred with the energy of glucose metabolism and 
that the increase m carbon dioxide production was related to the increase 
in glycolysis 

On the other hand, Galante 30 found that light increased the oxygen 
consumption of the dove and sparrow retina, and Takano 40 demon- 
strated that m the rat the rate of respiration, as well as the aerobic 
glycolysis, increased on illumination of the dark-adapted retina He 41 
found that small differences in the duration, intensity or color of the 
light had no effect on the change Yet, also working with the rat, Cam- 
pos 42 obtained higher oxygen consumption m the dark-adapted than 
m the light-adapted retina Kodama 43 compared the respiratory 
rate in vessels in the light and in the dark, perhaps a different matter 
than comparing the respiratory activity of light-adapted and of dark- 
adapted eyes, and found that the oxygen consumption and aerobic 
glycolysis were much greater in the dark than in the light for the first 
thirty minutes but then fell, approaching that of the retina in the light 

35 Noyons, A K M , and Wiersma, C A G L’influence de la lumiere sur 
la consommation d’oxjgene de la retine de l’ceil de grenouille, Acta brev Neer- 
land 3 156, 1933 

36 Lindeman, V F The Respiratory Metabolism of the Frog Retina, 
Physiol Zool 13 411, 1940 

37 Ikemune, I Einfluss des Lichtes auf die CCb-Produhtion der Netzhaut, 
Okayama-Igakkai-Zasshi 51 529, 1939, abstracted, p 538 

38 Ikemune, I Der Einfluss des Lichtes auf die Glykolyse in der Froschnetz- 
haut, Okayama-Igakkai-Zasshi 51 539, 1939, abstracted, p 543, Der Einfluss 
des Lichtes auf die Glykoljse in der Froschnetzhaut, Jap J M Sc III, Biophysics 
5 90, 1938 

39 Galante, E L’azione dell’eccitamento retinico sul ricambio gassoso, Ann 
di clin med 20 79, 1930 

40 Takano, M Ueber die Gewebsatmung der Netzhaut der Ratte, Acta 
Soc ophth jap 38 1307, 1934, abstracted, p 85 

41 Takano, M Ueber die Gewebsatmung der Netzhaut der Ratte II 
Ueber die Emflusse der kurzen Beleuchtung des farblosen Lichtes und der dauern- 
den Beleuchtung des far bigen Lichtes auf die Gewebsatmung und aerobe Gly- 
kolyse der Netzhaut, Acta Soc ophth jap 39 162, 1935, abstracted, p 17 

42 Campos, R Ricerche sul ricambo della retina, Ann di ottal e elm ocul 
64 456, 538 and 5 77, 1936 

43 Kodama, S Studien fiber den Gaswechsel der Netzhaut der Ratte, 
Tohoku J Exper Med 28 423, 1936 
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The oxygen consumption was not proportional to the intensity of the 
light In colored light the oxygen consumption and aerobic glycolysis 
were greatest in red, less m green and least m blue light In the dark, 
m dextrose-free Ringer’s solution the oxygen consumption was high 
but fell 1 apidly to zei o In 0 1 per cent dextrose the oxygen consump- 
tion was high at first but fell l apidly to a fifth of its original value, and 
the aerobic glycolysis was high and decreased but little In 0 4 per 
cent dextrose the oxygen consumption and aerobic glycolysis were 
comparatively low at the start and deci eased only slightly The anaerobic 
glycolysis was equally high in Ringer’s solution containing 0 1, 0 2 and 
04 per cent dextrose 

Working with the peripheral and central parts of monkey eyes, 
Campos 44 showed that both parts of the lighted retina showed less oxy- 
gen consumption than the dark-adapted retina, the values rising during 
the experiment and approaching the value foi the dark-adapted retina 
Glycolysis of the macula of the illuminated eye was less than that of the 
dark-adapted eye, while the peripheral parts showed no difference on 
illumination Campos 42 measured the exchange of gases in 'human 
eyes removed six to ten days after injury and development of glau- 
coma There was a high rate of respiration and of aei obic and anaerobic 
glycolysis, particularly the former There was no excess of glycolysis, 
and the Pasteur effect was low or absent The peripheral retina showed 
more active respiration than the macula except in cases of absolute 
glaucoma He also examined the retinas of albino rats and found 
slightly more active respiration but definitely lower aerobic glycolysis 
than in pigmented retinas 

Anoxia — Santom 45 noted the effect of interrupting retinal circula- 
tion by ligating the entire orbital contents of rabbits and rats for fifteen 
to ninety minutes He found that the oxidizing power increased after 
interruption for fifteen to thirty minutes but decreased after sixty to 
ninety minutes De Crecchio 46 produced anoxia by compressing the 
globe of rabbits for thirty to one hundred and eighty minutes , anaerobic 
glycolysis was decreased after sixty minutes but increased after ninety 
or one hundred and eighty minutes They expressed the belief that the 
decrease in glycolysis and the increased respiratory rate indicated degen- 
erative changes as a result of ischemia, with the freeing of substances 
such as fats 


44 Campos, R L’azione della luce sulla respirazione e sulla glicolise della 
retina, Boll Soc ital di biol sper 11 320, 1936 

45 Santom, A II ricambio della retina dopo interruzione della circolazione 
retmica, Ann di ottal e clin ocul 67 299, 1939 

46 de Crecchio, A II recambio della retina dopo compressione del bulbo 

Ann di ottal e dm ocul 67 739, 1939, abstracted, Arch Ophth 24 1016 (Nov)’ 
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The effect of anoxia in the human letina has been studied by many 
investigators McFarland and Evans, 47 Gellhorn, 48 McDonald and 
Adler 49 and McFarland and Halperm 50 proved that lack of oxygen, 
excess of carbon dioxide or hyperpnea deci eased visual acuity and dark 
adaptation McFarland and Forbes C1 showed a similar effect of hypo- 
glycemia Vitamin A deficiency did not alter the effect of lack of oxy- 
gen It undoubtedly acts by a different mechanism It is probable 
that these changes were not concerned with the photochemical substances 
but involved the neural elements of the retina In relation to avitamin- 
osis A, however, de Leonibus 52 found that in albino rats placed on a 
deficiency diet until keratomalacia developed there was no change in 
oxygen consumption but that glycolysis was 8 6 per cent higher in the 
avitaminotic animals 

With atrophy of the retina produced experimentally by cutting the 
optic nerve in cats, Adler 53 showed there was an increased concentra- 
tion of sugar in the vitreous The glycolytic activity of the atrophied 
retinas, however, was decreased In this manner the hypothesis that 
the low concentration of sugar in the vitreous is due to the high rate of 
glycolysis in the normal retina was confirmed Craig and Beecher 04 
observed that twice as much lactic acid was produced by the rat retina 
in phosphate as in bicarbonate buffer In phosphate buffer there was a 
38 per cent lower rate of respiration in 10 per cent oxygen and a 51 
per cent lower respiratory rate in 5 per cent oxygen than in 100 per 
cent oxygen The rates of respiration and glycolysis showed a recipro- 
cal relationship to each other as the oxygen tension varied In bicar- 

47 McFarland, R A , and Evans, J N Alterations in Dark Adaptation 
Under Reduced Oxygen Tensions, Am J Physiol 127 37, 1939 

48 Gellhorn, E The Effect of Os Lack, Variations in the COs-Content of 
the Inspired Air, and Hyperpnea on Visual Intensity Discrimination, Am J 
Physiol 115 679, 1936 

49 McDonald, R , and Adler, F H Effect of Anoxemia on the Dark Adapta- 
tion of the Normal and of the Vitamin A-Deficient Subject, Arch Ophth 22 
980 (Dec ) 1939 

50 McFarland, R A , and Halperm, M H The Relation Between Foveal 
Visual Acuity and Illumination Under Reduced Oxygen Tension, J Gen Physiol 
23 613, 1940 

51 McFarland, R A, and Forbes, W H Effects of Variation in the Con- 
centration of Oxygen and of Glucose on Dark Adaptation, J Gen Physiol 24 
69, 1940 

52 de Leonibus, F II ricambio della retina in avitaminosi A, Ann di ottal 
e elm. ocul 67 512, 1939 

53 Adler, F H The Metabolism of the Retina Further Notes, Arch 
Ophth 6 901 (Dec ) 1931 

54 Craig, F N, and Beecher, H IC The Effect of Low Oxygen Tension 
on Tissue Metabolism (Retina), J Gen Physiol 26 467, 1943 
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bonate buffet, on the othei hand, there was no sign of change in 
respiration with the oxygen tension loweied fiom 95 to 5 per cent, but 
glycolysis was inci eased nearly to anaerobic levels Dickens and 
Greville 55 found that the rat retina, as well as the bram, oxidizes 
fructose strongly, although their eailier woik 50 would indicate that in 
the case of the letma there is not an intermediate conveision into lactic 
acid, as they noticed negligible production of lactic acid fiom fructose 
Chase and Hagan 57 proved that lack of oxygen does not alter the 
changes m the absorption spectium of visual pui pie, thus giving further 
evidence that lack of oxygen affects only the neuial elements of the 
retina 


General Metabolism — Much information about nonnal retinal metab- 
olism, as well as facts concerning pathologic conditions, has been 
gained by studying the effect of vanous poisons on metabolic changes 
Holmes 08 and Lenti 59 showed that fluoride inhibited lactic acid forma- 
tion from glucose, prevented the disappeaiance of inorganic phosphate 
and allowed no accumulation of phosphate esters, thus indicating that 
fluoride inhibits the first stage of glucose breakdown Dickens and 
Greville GGb noted that the inhibition of anaei obic glycolysis in a tissue 
parallels the magnitude of the glycolysis, and thus retina, with the 
highest glycolytic activity, was inhibited by less than 1 millimol of 
fluoride Kerly and Bourne 00 found that in fluoride-poisoned extracts 
there was some formation of an ester which was hydrolyzed with dif- 
ficulty from glucose and that its formation was increased by addition of 
pyruvic acid 

Lenti 59 also showed that a two-hundreth molai solution of todoace- 
tate inhibited glycolysis but that phlorhizin did not On the contrary, de 


55 Dickens, F, and Greville, G D The Metabolism of Normal and Tumour 
Tissue III Respiration m Fructose and in Sugar-Free Media, Biochem J 
27 832, 1933 

56 Dickens, F, and Greville, G D (a) The Metabolism of Normal and 
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by Embryonic Tissue, Biochem J 26 1251, 1932 , (b) VII The Anaerobic Con- 
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Concilns 61 found that 0 02 to 0 01 millimol of phlorlnzin had a strong 
inhibiting action on glycolysis, proportional to the concentration , there 
was little effect on the respiration, the action apparently being specific 
for glycolysis Bisulfite and hydrazine inhibited glycolysis without the 
formation of methylglyoxal, tnose or pyruvic acid Sullmann and Vos 62 
found phosphorylation and lactic acid formation are inhibited by glycer- 
aldehyde and one-fortieth molar maleic acid Kerly and Bourne 00 
and Lenti 00 also observed the inhibitory effect on glycolysis of glyceral- 
dehyde Greville 03 noticed that m tissue with pure carbohydrate res- 
piration, such as the retina, the respiration was inhibited by malonate 
but fumarate only partially relieved the inhibition 

Oguchi 04 showed that poisons, such as methyl alcohol, quinine and 
illuminating gas, which injure vision, also reduce the oxygen consump- 
tion 25 to 50 per cent m vitro Wolff 05 reported that quinine if injected 
into the vitreous, and thus brought in direct contact with the retina, 
rapidly inhibited respiration but that subcutaneous injections did not 
inhibit oxygen consumption, even though complete amaurosis occurred 
Only after repeated doses was any effect noted Cahfaro 00 demonstrated 
how retinal glycolysis was inhibited by the agents which inhibit muscular 
glycolysis Oguchi 07 showed that, while after the injection of 0 1 mg of 
thyroxin per hundred grams of body weight the respiratory activity 
of the retina increased, the injection of one-tenth this amount produced 
a fall in the respiratory rate up to 20 per cent and a fall in glycolysis 
up to 30 per cent 

For the rat retina Laser 08 showed that carbon monoxide did not 
inhibit the oxygen uptake even in high concentration, however, it 
inhibits the Pasteur effect, aerobic equaling anaerobic glycolysis 

61 de Concilns, N Ricerche sulla fosfatasi retimca, Sperimentale, Arch di 
biol 88 793, 1934 

62 Sullmann, H, and Vos, T A Der glykolytische Kohlenhydrataffau m 
Extraken der Retina, Enzymologia 6 246, 1939 

63 Greville, G D Fumarate and Tissue Respiration I The Effect of 
Dicarboxyhc Acids on the Oxygen Consumption, Biochem J 30 877, 1936 

64 Oguchi, T Ueber den Stoffwechsel der Netzhaut IV Ueber den 
Einfluss der Gifte (Methylalcohol, Chimn und Leuchtgas) auf den Stoffwechsel 
der Netzhaut, Acta Soc ophth jap 36 1997, 1932, abstracted, p 155 

65 Wolff, E The Effect of Quinine on the Oxygen Consumption of the 

Dog’s Retina, Tr Ophth Soc U Kingdom 56 162, 1936 

66 Cahfaro, L Ricerche sulla ghcohsi della retina, Atti d Accad Lincei 
25 93, 1937 

67 Oguchi, T Ueber den Stoffwechsel der Netzhaut V Ueber den Ein- 
fluss des Thyroxins auf den Stoffwechsel der Netzhaut, Acta Soc ophth jap 
37 103, 1933, abstracted, p 6, VI Weiteres uber den Einfluss des Thyroxins 
auf den Stoffwechsel der Netzhaut, ibid 37 956, 1933 , abstracted, p 72 

68 Laser, H Tissue Metabolism Under the Influence of Carbon Monoxide, 
Biochem J 31 1677, 1937 
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Elliott and Baker 69 found that the oxidation-reduction potential indica- 
tor 2,6-dichlorophenolmdophenol in 13 X 10" 3 concentration produced 
almost complete inhibition of respiration m the presence or absence of 
dextrose According to Oyama, 70 the optimum p n for respiration was 
8 0 to 8 5 He also showed that the oxygen consumption of the temporal 
and that of the nasal half of the retina were the same Between p K 
6 88 and 7 88 he found that the oxygen consumption increased with 
increasing alkalinity 71 

The respiratory rate of rat retina was about twice as high in 
bicarbonate Ringer’s solution as in phosphate Ringer’s solution Laser 72 
also found that hydrocyanic acid inhibited the respiration of the retina 
in phosphate Ringer’s but not m bicarbonate Ringer’s solution Craig 
and Beecher 73 observed that the metabolism of rat retina was sensitive 
to the concentration of the carbon dioxide-bicarbonate buffer system 
Increasing the carbon dioxide concentration from 1 to 5 per cent at 
constant pn almost doubled both the oxygen consumption and the 
glycolysis , increasing it from 5 to 20 per cent had no effect on glycolysis 
but depressed the oxygen uptake from 31 to 19 In mediums containing 
dextrose and 1 per cent carbon dioxide-bicarbonate buffer the addition 
of succinate increased the oxygen uptake from 12 to 16 without affecting 
glycolysis, succinate, however, had no effect on a medium containing 
dextrose and phosphate 

Shaffer, Chang and Gerard, 74 in studying the influence of blood 
constituents on tissue metabolism, reported that m dog retina the 
oxygen consumption was 187 per cent greater m serum than in 
Ringer’s solution, in other tissues this increase is related to serum 
proteins Ideta 75 observed the effect of sugar concentration on the 
metabolism of rabbit retina and found that the respiratory rate increased 

69 Elliott, K A C , and Baker, Z The Effects of Oxidation-Reduction 
Potential Indicator Dyes on the Metabolism of Tumour and Normal Tissues, 
Biochem J 29 2396, 1935 

70 Oyama, N Emfluss der Wasserstoffionenkonzentration auf den Sauer- 
stoffverbrauch der Hellnetzhaut von Kamnchen in vitro, Tohoku J Exper Med 
35 576, 1939 

71 Oyama, N Einfluss des Natriumbikarbonats auf den Sauerstoffver- 
brauch der Hellnetzhaut von Kamnchen m vitro, Tohoku J Exper Med 37 78, 
1939, abstracted, Chem Abstr 34 2051, 1940 
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73 Craig, F N , and Beecher, H K The Effect of Carbon Dioxide Tension 
on Tissue Metabolism (Retina), J Gen Physiol 26 473, 1943 
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Constituents on Oxygen Consumption in Nerve, Am J Physiol 111 697, 1935 
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with mci easing sugar concentrations up to a maximum at 0 5 per cent, 
while glycolysis was greatest at a concentration of 0 2 to 0 4 pei cent 
Oguchi 70 also noted that the metabolism of rabbit retina was gi eater 
in serum than in Ringer’s solution Aerobic glycolysis was present 
in serum, but the Pasteur effect was prominent In both mediums 
the tempeialure coefficient increased slowly with time, this increase, 
the author stated, indicating tissue damage 

Considerable information on the chemical changes which take place 
in retinal metabolism has been gamed in recent years by groups of 
investigators who have studied the foimation and effect of intermediary 
products In 1935 Possenti 77 observed that the aerobic and anaerobic 
glycolysis of the retina was higher than that of any other normal 
tissue and was comparable to that of tumor tissue The production of 
lactic acid from dextrose was higher than that from hexosediphosphoric 
acid From a-glycerophosphonc acid and phosphoglycenc acid, although 
they were actively metabolized, the lactic acid production was very 
small and was not influenced by mixing a-glycerophosphoric acid and 
phosphoglycenc acid or by the addition of pyruvic acid to a-glycerophos- 
plioric acid Hexosediphosphoric acid, a-glycerophosphoric acid and 
phosphoglycenc acid showed an induction period for formation of lactic 
acid, probably due to dephosphorylation The}' found no liberation of 
phosphoric acid from the retina during glycolysis 

Sullmann and Vos 02 asserted that an extract of ox retinas inacti- 
vated by dialysis was able to produce lactic acid after the addition of 
muscle adenylic acid Cozymase alone could not activate it Manga- 
nese, magnesium and pyruvic acid increased the formation of lactic 
acid While dextrose, mannose and fructose w^ere equivalent as sub- 
strates, galactose yielded only small amounts of acid Hexosediphos- 
phate gave much less lactic acid than did dextrose, but dextrose-1- 
phosphate gave as much Inorganic phosphate was found necessary 
for glycolysis Nicotinic acid, nicotine or nicotinamide had no stimu- 
latory effect on metabolism When mosimc acid was used instead of 
adenylic acid, there was no phosphorylation or lactic acid production 
In a subsequent study Sullmann 78 found that mosimc acid could func- 
tion m retinal extracts as a coenzyme in the phosphorylation of both 
glucose and glycogen, although not as effectively as adenylic acid 

76 Oguchi, T Experimentelle Studien uber den Einfluss des verschieden- 
artigen Bedingungen auf den Stoffwechsel der Netzhaut I Der phvsiologische 
Stoffwechsel der Kanmchennetzhaut m Ringerlosung und mi Serum, Acta Soc 
ophth jap 40 1568, 1936, abstracted, p 96 

77 Possenti, G Prime ricerche sulla ghcolisi retmica, Riv di pat sper 
15 183, 1935 

78 Sullmann, H Ueber die CO-Enzj imvirkung von Inosinsaure beim Glucose- 
und Glykogenabbau m Extrakten der Retina, Helvet chim acta 23 606, 1940 
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Mixtures of the acids were not as effective as adenylic acid alone, 
but mosmic acid did not inhibit adenylic acid 

Sullmann and Bruckner 79 showed that glycolytic extracts of ox 
letmas break down glycogen chiefly via phosphorolysis The addition 
of dextrose- 1 -phosphoric acid inhibited the phosphorylation of dextiose 
and of glycogen In experiments with dextrose plus glycogen, dextrose 
plus dextrose- 1 -phosphoric acid and glycogen plus dextrose- 1 -phos- 
phoric acid there was no additional lactic acid formation Retinal 
extracts were able to form glycogen from dextrose-l-phosphoric acid, 
this reaction being accelerated by muscle adenylic acid These authors 
also studied the transformation of dextrose-l-phosphoric acid to hex- 
osediphosphonc acid 

Kerly and Bourne 00 noted that aqueous extracts of ox retina 
converted dextrose, glycogen or hexosediphosphate into lactic acid on 
the addition of adenosine triphosphate or adenylic acid Adding 
phosphate or magnesium increased formation of lactic acid from dex- 
trose, and the yield of hexosediphosphate was increased by magnesium 
but not by phosphate After dialysis of the extract there was no 
formation of lactic acid from dextrose unless magnesium and phosphate 
were added, for foimation from glycogen only phosphate, and from 
hexosediphosphate only magnesium, was required In the experiments 
adenylic acid could replace adenosine triphosphate but with less yield, 
with added phosphate, however, there were greater yields of lactic 
acid with adenylic acid Cozymase could not replace either adenosine 
triphosphate or adenylic acid In extracts incubated with dextrose 
there was no evidence of phosphoric-carbonic esters With adenylic 
acid used as the coenzyme there was a transfer of inorganic phosphate 
to an ester, probably adenosine triphosphate With hexosediphosphate 
as the substrate almost all was broken down to inorganic phosphate 
The incubation of dextrose with hexosediphosphate gave only slightly 
more lactic acid than dextrose alone 

In studying the phosphorylatmg glycolysis of various tissues, 
Meyerhof and Perdigon 80 found that the oxidation-reduction process 
between pyruvic acid and tnose phosphate, formed from hexosediphos- 
phate, was rapid in the retina, especially if hexosemenophosphate and 
creatine were present The addition of a coenzymatic system, such 
as cozymase and adenosine triphosphate, increased the speed of gly- 
colysis 

79 Sullmann, H, and Bruckner, R Glykogenolyse und Glykogenbildung m 
Extrakten der Retina, Enzymologia 8 167, 1940 

80 Meyerhof, O, and Perdigon, E Sur la glycolyse phosphorylante des 
tissus ammaux, Enzymologia 8 353, 1940 
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Greig, Munro and Elliott 81 discovered that the oxidation in die 
letina was diffeient from that in most other tissues studied in that 
pyiuvate did not seem to be removed by the succmate-fumarate-malate- 
oxalacetate senes Lactate and pyruvate were oxidized rathei lapidly. 
Succinate was oxidized only slightly to fumarate, and there was an 
equilibrium established between fumarate and malate, but with no 
further oxidation Fumarate caused an unexplained lowering of the 
respiratoiy quotient Acetate, formate, /J-hydroxybutyrate, citrate and 
a-ketoglutarate were not oxidized to any extent This would indicate 
that oxidation probably does not take place through the Krebs citric 
acid cycle, although Kiause and Stack 82 noted a fairly high citric acid 
content m the retina, which might suggest this scheme The mano- 
metric work of Greig and associates 81 showed that some acid intei - 
mediate other than pyruvate was formed from lacate during the first 
stage of the experiment and that later, when lactate was no longer 
oxidized, the unknown acid acted as a substrate 

Possenti 83 found no, or only traces of, carboxylase in the i etina and 
suggested that, instead of carbon dioxide being split from pyruvic 
acid to yield acetaldehyde, the Toiniessen scheme w'as employed 
whereby two pyruvates form a diketo fatty acid, which splits into 
succinic and formic acids Meyerhof and Lolunann 8t demonstiated 
the presence of zymohexase, which splits hexosediphosphate in the 
retina, and Elliott and Greig , 85 the piesence of complete succinic 
oxidase, indophenol oxidase and succinic dehydrogenase systems m the 
retina The oxygen uptake was increased to a maximum through the 
addition of cytochrome-C 

In the retina, Weil-Malherbe 80 showed that /-glutamic acid did not 
affect anaerobic gycolysis, in contrast to its inhibitory action m the 

81 Greig, M E , Munro, M P , and Elliott, K A C The Metabolism of 
Lactic and Pyruvic Acids in Normal and Tumour Tissue VI Ox Retina and 
Cluck Embryo, Biochem J 33 443, 1939 

82 Krause, A C , and Stack, A M Citric and Malic Acids of the Ocular 
Tissues, Arch Ophth 22 66 (July) 1939 

83 Possenti, G Ricerche sul ricambio dell’acido piruvico nella retina, Riv 
di pat sper 15 229, 1935 

84 Meyerhof, 0, and Lohmann, K Ueber die enz> matische Gleichgewichts- 
reaktion zwischen Hexosediphosphorsaure und Dioxyacetonephosphorsaure III 
Ueber Abfangen der Triosephosphorsaure mit Bisulfit und die Verbreitung des 
Ferments, “Zymohexase,” Biochem Ztschr 273 413, 1934 

85 Elliott, K A C, and Greig, M E The Distribution of the Succinic 
Oxidase System in Animal Tissues, Biochem J 32 1407, 1938 

86 Weil-Malherbe, H Observations on Tissue Glycol v sis, Biochem J 32: 
2257, 1938 
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biain Sant oni 87 found that glutamic acid increased respiration Gieig- 
and Munro ss demonstrated that pyiophosphate had practically no 
effect on the normal lespiration of the letma but consideiably increased 
the rate of oxidation of glucose and lactate By studying frozen-dried 
sections of the letma, Anfinsen 89 was able to show that the adenosine 
diphosphate was greater m the synaptic layers and the ganglion cell 
layer and less in the rods and cones 

In studying the oxidation-i eduction systems m the letma, Sull- 
mann and Schmid 90 found the ascoibic acid content to be 15 mg. 
pei hundred grams (determined by titration) and that there was no 
difference between the light-adapted and the dark-adapted eye Depro- 
teimzed retinal extracts gave a positive mtroprusside reaction, indicat- 
ing the presence of sulfhydryl groups Kodamari 91 noticed that the 
noi mal light-adapted rabbit retina contained 147 2 mg of glutathione 
but that the dark-adapted retina contained 32 per cent less Bleeding, 
cyanide, cocaine, ligation of the bile ducts and avitaminosis A, all con- 
ditions which decrease dark adaptation, increased the glutathione con- 
tent of the retina 

Von Euler and Adler 92 noted the high content of flavm (evidently 
riboflavin) m the retina Gourevitch 93 expressed the belief that the 
flavin content of rat retina corresponded m general to the intensity of 
the lesidual respiration Sullmann 94 showed that added lactoflavim 
caused a loss of pyruvic acid when the mixture was illuminated. 

87 Santom, A Ulteriori ricerche sul metabohsmo della retina, metabohsmo 
degli annnoacidi, Rassegna ital d’ottal 9 81, 1940 , abstracted, Am J Ophth 23 
1290, 1940 

88 Greig, At E , and Atunro, At P Some Effects of Pyrophosphate on the 
Atetabohsm of Tissues, Biochem J 33 143, 1939 

89 Anfinsen, C B The Distribution of Diphosphopyridme Nucleotide m 
the Bovine Retina, J Biol Chem 152 279, 1944 

90 Sullmann, H , and Schmid, A E Ueber die Oxydoreduktionssysteme 
der Netzhaut, Ophthalmologica 103 150, 1942 

91 Kodamari, S Ueber Glutathion in der Netzhaut von Kaninchenaugen * 
I Ueber den Gehalt ion Glutathion in der Netzhaut bei normalen Kaninchen und 
einige daran anschhessende Experimente, Acta Soc ophth jap 39 2053, 1935 , 
abstracted, p 147 , II Ueber den Gehalt von Glutathion in der Netzhaut und 
einiger anderer Organe bei Kaninchen unter verschiedenen Bedingungen, ibid 40 
2444, 1936, abstracted, p 159 

92 von Euler, H, and Adler, E Ueber das Vorkommen von Flavinen in 
tierischen Geweben, Ztschr f physiol Chem 223 105, 1934 

93 Gourevitch, A La distribution de la flavine dans les tissus des mammi- 
eres, en relation avec leur respiration residuelle en presence des cyanures Comnt 

rend Acad d sc 204 526, 1937 

94 Sullmann, H Sensibihsierende Wirkung des Lactoflavms bei der photo- 
cienuschen Umwandlung ion Brenztraubensaure, Klin Wchnschr 7 1157 1938 
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Theoiell 05 asserted that the destruction of flavin or its ester proceeds 
more rapidly in the presence of oxygen and more rapidly in alkaline than 
in neutral mediums Stern, Melmclc and DuBois 90 studied the nature 
of Pasteur enzyme m the retina and showed it to be a pheohemm pro- 
tein, similar to the respiratory enzyme m yeast and m Acetobacter but 
diffeimg in its afflmty for carbon monoxide and oxygen and in its 
absorption spectrum 

Rcspuatovy Quotient — Dickens and Simer, 07 together with other 
investigators, concluded that the respiratory quotient of the retina was 
1 and thus placed retina in the group of tissues, including brain, chorion 
and embryo, in which the metabolism consists strictly in the oxidation 
of carbohydrates This view has been recently opposed by Elliott and 
Baker, 98 who obtained a value of 0 91 for rat retina and of 0 86 for 
rat brain Possenti 83 obtained a respiratory quotient of 0 8 to 0 9 
in Ringer’s solution, which became over 1 0 when pyiuvate was added 

Fat Metabolism — An explanation for a respiratory quotient below 
1 0 may be given by recent work, which suggests the part played by a 
fat metabolism Sgrosso 99 found in ox retina high quantities of a 
lipase for the low neutral fats but not for the high neutral fats 
Santoni 100 showed that ox or rabbit retina oxidized numerous fatty 
acids, with the exception of formic, caproic and oleic acid These acids 
inhibited the respiration It was found that the methyl esters of the 
fats had a greater capacity for oxidation than the free fats He sug- 
gested that these esters may be those normally found in the cells rather 
than the esters produced by the action of enzymes 

F oi motion of Ammonia — Warburg, Posener and Negelem 28 noticed 
that large quantities of ammonia were formed during anaerobic glycolysis 
in the retina and bram, and even larger quantities during aerobic 

95 Theorell, H Quantitative Bestrablungsversuche an gelbem Ferment, 
Flavinphosphorsaure und Lactoflavm, Biochem Ztschr 279 186, 1935 

96 Stern, K. G , Melnick, J L, and DuBois, D Nature of the Pasteur 
Enzyme, Science 91 436, 1940 Stem, K G , and Melnick, J L The Photo- 
chemical Spectrum of the Pasteur Enzyme in Retina, J Biol Chem 139 301, 1941 

97 Dickens, F, and Simer, F The Metabolism of Normal and Tumour 
Tissue II The Respiratory Quotient, and the Relationship of Respiration to 
Glj colysis, Biochem J 24 1301, 1930 

98 Elliott, K A C, and Baker, Z The Respiratory Quotients of Normal 
and Tumour Tissue, Biochem J 29 2433, 1935 

99 Sgrosso, S Ricerche sui fermenti lipolitici della retina, Rinasc med 11 
334, 1934 

100 Santoni, A Sulla capacita del tessuto retmico di ossidare alcum acidi 
grassi ed esteri metilici di acidi grassi “in vitro,” Ann di ottal e elm ocul 67 845, 
1939, abstracted, Am J Ophth 23 729, 1940 
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glycolysis Rosch and te Kamp 101 found that letina gave oft over 
50 per cent of ammonia from muscle adenosme-5-phosphoric acid, 20 
per cent from yeast adenosine-3-phosphoric acid, some from adenosine 
but none from adenine Light-adapted retina gave 5 22 mg , and dark- 
adapted retina 0 74 mg , of ammonia per hundred grams Lighting the 
dark-adapted retina increases the ammonia content at least 72 per cent. 
Stutzke 102 obtained increases of 200 to 500 per cent m ammonia con- 
tent on illuminating the dark-adapted retina but no increase in the light- 
adapted retina Dextrose lactate or pyruvate inhibited this evolution 
of ammonia Rosch 103 observed that visible light and roentgen rays 
of long medium wavelength, but not ultraviolet rays, caused the evolu- 
tion of ammonia, in proportion to the intensity of light Dickens and 
Gieville 104 found production of ammonia to be small m the retina, but 
in the absence of dextrose or fructose it became large relative to the 
respiratory rate, partly because of the large fall m the latter 

Glycogen — The presence of glycogen in the retina has been a sub- 
ject of some dispute Ehrlich, 105 in 1833, detected glycogen in frog 
retina, and Luna, 100 Muller 107 and others found it in other animals 
Best 108 and Matsuoka 109 claimed that the normal retina was free of 
glycogen, but Schmitz-Moormann, 110 with careful staining, demonstrated 
glycogen m the inner segment m the base of the cones and m the myoid 

101 Rosch, H , and te Kamp, W Ueber Ammoniakbildung bei Belichtung der 
Netzhaut, Ztschr f physiol Cliem 175 158, 1928 

102 Stutzke, S Ueber die Ammoniakbildung m der Netzhaut, Klin Wchn- 
schr 15 524, 1936 

103 Rosch, H Weitere Untersuchungen uber die Ammoniakbildung in der 
Netzhaut, Ztschr f physiol Chem 186 237, 1930 

104 Dickens, F , and Greville, G D The Metabolism of Normal and Tumor 
Tissue IX Ammonia and Urea Formation, Biochem J 27 1123, 1933 

105 Ehrlich, P Ueber das Vorkommen von Glykogen lm diabetischen und lm 
normalen Organismus, in French, F T Ueber den plotzhchen Tod und uber das 
Coma bei Diabetes, Ztschr f him Med G 3, 1833 

106 Luna, E Ricerchi istologische e istochimiche sulla retina dei lertebrati, 
Momtore zool ital 22 119, 1911 

107 Muller, C Das Glycogen der Retina des Frosches, Ztschr f d ges 
Anat 81 220, 1926 

108 Best, F Demonstration mikroshopischer Praparate vom diabetischen 
Auge, Ber u d Versamml d deutsch ophth Gesellsch 32 315, 1906, Die 
Bedeutung des pathologischen Glykogengehaltes, Zentralbl f allg Path u path 
Anat 18 465, 1907 

109 Matsuoka, J Ueber das Ghkogen in der Netzhaut, Nippon Gankwa 
Gakhawi Zasshi 23 1919 , cited by Schmitz-Moormann lir 

110 Schmitz-Moormann, P Ueber der Glykogengehalt der Retina und seine 
Beziehungen zur Zapfenkontraktion, Arch f Ophth 118 506, 1927 



346 


ARCHIVES OF OPHTHALMOLOGY 


but not in the rods Fontana 111 saw glycogen granules m the pig- 
ment epithelium, m the cones and m the external limiting membrane 
There was no glycogen m the pigment epithelium if the eyes were 
kept in the daik, but much in bright light the other deposits of 
glycogen remained unchanged Brammertz, 112 on the other hand, 
detected in the eye of the housefly an increase of glycogen in the dark- 
adapted eye and a deciease in the light-adapted eye 

Best 113 found that ocular inflammations subconjunctival injections 
of a 10 per cent solution of sodium chloride, subcutaneous injections 
of phlorhizin and diabetes increased the retinal glj cogen Majima 0 
and Nakayasu 111 noted that epinephrine increased the gl) cogen Nalca- 
)asu also found that the injection of 10 units of insulin per kilogram 
produced a fall or disappeaiance of glycogen m the letina, 5 units a 
slight reduction and unit a rise Thyroxin or thyroid extract 
produced a rise of glycogen, as also did solution of postenor pituitary 
U S P Trematori 115 investigated the amylase of the letina and 
found it to have an optimum of p H of 7 S and an optimum sodium 
chloride concentration of 0 008 to 0 013 pei cent Fluoride completely 
inhibited, and hydrogen peroxide and formaldehyde partiall) inhibited, 
the amylase 

Caibon Dioxide Anhydiase — Bakker 110 found a high concentra- 
tion of this enzyme m the retina and lens, some in the cornea and 
choroid and none m the sclera He assumed that tissues with a high 
aerobic glycolysis and a paucity of blood vessels need a high concen- 
tration to catalyze the rapid dissolution of carbon dioxide He n ' 
showed that carbon dioxide anhydrase produced both a hydration and 
a dehydration of carbon dioxide, although in the retina dehydration 
occurs more readih than hydration The leaction was activated m 
both directions by cysteine, histidine, histamine and glutathione 

111 Fontana, G Ulteriori ricerche istologische sul ghcogeno della retina di 
alcuni vertebrati alio stato normale ed in talune condizioni sperimentali, Rassegna 
ital d’ottal 4 135, 1935 

112 Brammertz, W Ueber das normale Vbrkommen von GIvkogen m der 
Retina, Arch f mikr Anat 86 1, 1914 

113 Best, F Beitrag zur Wirkung subconjunctival Injektionen, Arch f 
Augenh 57 173, 1907, footnote 108 

114 Nakayasu, S Ueber den Emfluss der verschiedeneri Praparate der 
mneren sekretorischen Organe auf den Ghkogenstoffwechsel m der Netzhaut, 
Acta Soc ophth jap 37 941, 1933, abstracted, p 71 

115 Trematori, M L’amilasi della retina, Riv biol 20 108, 1936 

116 Bakker, A Der Kohlensaureanhydrasegebalt verschiedener Augengewebe 
einiger Saugetiere, Ophthalinologica 102 351, 1941 

117 Bakker, A Bewirkt die Kohlensaureanhj drase in den Augengeweben 
eine Hjdratation von Kohlendioxyd oder eine Dehvdratation von Ivohlensaure^ 
Ophthalmologica 103 88, 1942 
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Acetylcholine — Lange 118 found that after dark adaptation 20 frog 
retinas (0 5 Gm ) contained 150 micrograms of acetylcholine, while 
after light adaptation the same number contained only 15 micrograms 
Similar lesults on the effect of light were obtained by Chang, Hsieh, 
Lee and Li, 119 Nakashima and Murata, 120 and Chang, Lee and Li 121 
Bakker 122 demonstrated the formation of acetylcholine in the retina 
by noticing the action of an explanted ins when the retina was also 
explanted Anfinsen 123 demonstrated that cholinesterase occurred chiefly 
in the synaptic layers of the retina 

Detached Retina — By studying the special metabolism of the 
detached retina, some clues may be obtained as to normal retinal 
metabolism Weve and Fischer 124 showed that, while normal retina 
in contact with the pigment epithelium has a low oxidation-reduction 
potential, the detached retina was more highly oxidized, this, oxidation 
being evidently due to an alteration in its metabolism On detach- 
ment it was no longer glycolysis, but respiration, which prevailed 
Glycolysis and vision seemed to depend on the contact of retina with 
pigment epithelium Fischer 125 showed the detached retina to be 
more acid Weve and Fischer 120 demonstiated a high amylase content 
of the subretmal fluid, liberated as a result of autolysis of retinal cells 
and not due to any admixture of blood Amylase was found to occur 

118 Lange, V Ueber das Vorkommen von Azetylcholin lm hell- und dunkel- 
adaptierten Auge, Ztschr f physiol Chem 279 73, 1943 , abstracted, Chem Abstr 
28 3024, 1944 

119 Chang, H , Hsieh, W M , Lee, L Y , and Li, T H Diminution of 
Acetylcholine Content of Retina After Prolonged Functional Disuse, Proc Soc 
Exper Biol & Med 43 140, 1940 

120 Nakashima, M , and Murata, G Uebei die Chohnmenge der Hell- und 
Dunkelnetzhaut, Acta Soc ophth jap 43 660, 1939, abstracted, p 41 

121 Chang, H C , Lee, L Y , and Li, T H Tissue Acetylcholine IX 
Diminution of Acetylcholine of Retina During Functional Disuse, Chinese J 
Phisiol 16 373, 1941 

122 Bakker, A Ueber Acetylchohnbildung in der Retina, Arch f Ophth 
141 326, 1939, abstracted, Chem Abstr 34 3801, 1940 

123 Anfinsen, C B The Distribution of Cholinesterase in the Bovine Retina, 
J Biol Chem 152 267, 1944 

124 W'eie, H J M, and Fischer, F P Le metabohsme de la retine decollee, 
Ann d’ocul 175 817, 1938 

125 Fischer, F P Metabohsmus der abgelosten Netzhaut, Nederl tijdschr 
1 geneesk 83 41S7, 1939, abstracted, Zentralbl f d ges Ophth 44 395, 1939 

126 Were, H J M, and Fischer, F P Ueber die Amjlase der subretmalen 
Flussigkeit, Arch f Augeuh 110 390, 1937 
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only in the retina 12 ‘ A high acetylcholine esterase content was 
observed in subretinal fluid 128 


COMMENT 

The foregoing evidence is not sufficient to allow one to outline an 
integrated fiamework of retinal metabolism, yet one may list, without 
attempting to connect, some of the important reactions in accordance 
with the weight of the evidence, as few- facts stand completely 
unopposed 

On stimulation with light, acetylcholine is liberated in the retina, 
this perhaps being the substance which stimulates the nerve elements, 
phosphocieatine is converted into creatine and phosphoric acid, and 
adenosine triphosphate is split into the disphosphate and phosphonc 
acid, in addition to the fundamental conversion of rhodopsin into other 
pioducts The decomposition of phosphocreatme and adenosine tn- 
phosphate results in the liberation of energy, possibly both reactions 
occurring in a stepwise fashion The energy, then, for the reformation 
of rhodopsin, phosphocreatme, adenosine tuphosphate and perhaps 
other substances as well as the basal energy requirements of the cells 
comes largely fiom the oxidation of glucose The effect of poisons 
and substrates and of added enzyme systems and the determination of 
intermediate products would indicate that glycolysis follow's a scheme 
similar to that of muscle glucose through the hexosemonophosphafes 
to hexosediphosphate, thence to dioxyacetone phosphate and glycei alde- 
hyde phosphate followed by oxidization to phosphoglycerate and then 
pyruvate, which yields lactate and is eventually oxidized to carbon 
dioxide and water The intermediate substances are not all known 
but it may be supposed that the entire Con scheme is reproduced, and 
it seems likely that the Krebs citric acid cycle is employed The Pas- 
teur effect is present Glycogen which is probably stored m the normal 
retina, may supplement blood glucose Certainly the metabolism, pn- 
manly glycolytic, may also involve the oxidation of fats and amino 
acids, with resulting respiratory quotients below' 1 

950 East Fifty-Ninth Street 

127 Weve, H J M Der Enzymgehalt der retroretmafen Flussigheit, Nederl 
tijdschr v geneesk 81 3000, 1937, abstracted, Zentralbl f d ges Ophtli 39 367, 
1937 

128 Weve, H J M, and Fischer, F P Ueber den Azetjlcholinesterase- 
Gehalt der subretinalen Flussigkeit bei rupturellen Netzhautablosungen, Ophthal- 
mologica 96 348, 1939 



Obituaries 


ANDREW MAITLAND RAMSAY, MD 
1859-1946 

Dr Maitland Ramsay died at Ins home in St Andrews, Scotland, 
on March 20, at the age of 86 After receiving his medical education 
at the University of Glasgow and at the Western Infirmaiy, he entered 
general practice and was particularly active in the Charlotte Street 
Dispensary of the Glasgow Eye Infirmaiy In 1898 he was appointed 
surgeon to the Ophthalmic Institution, which was the eye department 



ANDREW MAITLAND RAMSAY, MD 
1859-1946 


of the Glasgow Royal Infirmary, an institution founded by J R Wolfe, 
whose name is known in connection with skm grafting Dr Ramsay 
was msti umental m the foundation of a chair m ophthalmology in the 
University of Glasgow with a bequest given by L Gavin Tennent, 
his friend and teacher, whose bequest also included the construction of 
the Tennent Memonal Eye Institute 
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Di Ramsay wiote a number of important books, such as “Atlas 
of External Diseases of the Eye,” 1898, “Eye Injuries and Their 
Tieatment,” 1907, “Diathesis and Ocular Diseases,” 1909, “Clinical 
Ophthalmology foi the Geneial Practitioner,” 1920, and “The Eye in 
General Medicine,” 1929 The titles of these books show that Dr 
Ramsay appioached his subject from the standpoint of general medi- 
cine He took every opportunity of encouraging the use of the 
ophthalmoscope by the internist in the loutine examination of his 
patients and always stressed the close association of ocular disoiders 
and general diseases Dr Ramsay was fundamentally a clinical ophthal- 
mologist, following m the tradition of his great predeeessoi, William 
Mackenzie Iiis intei est m general medicine remained thioughout his 
life, and he was convinced that the physician’s chief duty la}' in clinical 
obseivation, lather than m dependence on laboratory investigations 
In 1904 Dr Ramsay attended the annual meeting of the Amencan 
Medical Association and delivered an addiess on “The Importance of 
Geneial Therapeutics in the Treatment of Ocular Diseases ” 

He retired at the age of 60 and settled at St Andiews, wheie, 
with his wife, who was Dr Elizabeth Margaret Pace, he lived many 
happy years and gave much pleasure to those who were fortunate 
enough to enjoy his hospitalit} At the same time he continued his 
interest m medicine, particularly the investigations that were being 
carried out in the institution founded by Dr James Mackenzie 

Tall, of distinguished appearance and gentle manners, Dr Ramsa} 
endeared himself to patients and colleagues alike He had firm con- 
victions and views, W'hich he did not hesitate to express, and he was 
much distressed with the trend of modern medicine In his last 
address, “The Making of the Family Doctor,” dedicated to the medical 
students of St Andrew's University, he concluded with the statement 
that the state can never replace the relationship between the physician 
and his patient and insisted that it is not possible to buy research on 
a large scale Arnold Knapp 
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Anatomy and Embryology 


Similarity or the Developing Retina and Brain Wall in Human 
Embryos H C Haden, Am J Ophth 28:943 (Sept) 1945 

Haden explains the embryonic similarity of the letma and the wall 
of the brain by means of eighteen lllusti ations of sections from human 
embiyos W S Reese 

Aqueous Humor 


Roentgenologic Study of Outflow of the Aqueous M Baltin, 
Vestmk oftal 24: 14, 1945 


The basis for this study was the introduction into the antenor cham- 
bei of contrasting substances and the follow-up observation on the paths 
of then outflow in the loentgenogiams 

Baltin tried injection of iodized poppyseed oil, seigosm and solution 
of 20 per cent potassium iodide m rabbit eyes, but none of these sub- 
stances could be traced He then used Thorotrast (a colloidal solution 
of thonum dioxide) After emptying the antenor chamber, 0 1 or 
0 2 cc of the substance was introduced with the same needle A roent- 
genologic examination was made every half-hour on the day of the 
injection and then daily during the time of the observation The dye 
could be followed up to the suprachoroidal space The rabbit eyes 
weie enucleated at various intervals Histologic examination on the 
second day showed the piesence of round cells m the angle of the 
anterior chambei, m Fontana’s spaces, in the hgamentum pectmatum 
and in the ciliary body, there weie a large number of cells also at the 
pupillaiy margin of the iris Schlemm’s canal was fr<je from the cells 
These cells contained the thorium dioxide 

Thorotrast was introduced into eyes in which atropine and physo- 
stigmme weie instilled, as well as into glaucomatous eyes Roentgen- 
ologic examination showed no change m any of these eyes as compaied 
with the normal 

Baltin summed up his experimental woik as follows 

1 Roentgenologic examination of 40 labbit eyes showed the gradual 
absoiption of the dye and its passage from the angle of the anterior 
chambei mo the suprachoroidal space Dye was also present on the 
iris but not m Schlemm’s canal , the last factor may lead one to believe 
that the outflow of the aqueous is accomplished not by filtration but 
by moie complex piocesses, which aie not known at present 

2 The cells which absorb the thorium dioxide belong to the group 
of macrophages and are called histiocytes They absorb val ious colloidal 
substances mtioduced into the organism 

3 The roentgenologic method makes it possible to follow m the 

living eye the passage of substances introduced fiom outside into the 

eye How ever, since the conditions are not similar to those undei noi mal 

physiologic conditions, it is not the best way c 

J O SlTCHEVSK \ 
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Blind 

Functional Blindness in Wartime (Diagnosis and Treatment) 
Z Kopul-Levina and O Siiershewskaya, Vestnik oftal 23:31, 
1944 

The case histories of 8 patients with functional blindness are reported 
A private aged 43 lost vision as a result of contusion of the brain 
and simultaneous trauma of the face with shrapnel There was also 
loss of hearing and speech The patient was stuporous The diagnosis 
of functional blindness was established by the presence of analgesia of 
the lids and normal media and fundi Psychotherapy as well as hypnosis 
gradually brought back the vision and hearing and, as a result, improve- 
ment in the tone of the central nervous system and return to normal 
life after four months of hospitalization 

A private aged 48 received a contusion by air waves in the explosion 
of an aviation bomb He was unconscious for four hours, after which 
there were vomiting, nausea, severe headache and loss of hearing, 
speech, vision and motion Speech and hearing in the left ear were 
restored shortly after the contusion, but general asthenia, blindness and 
loss of hearing in the right ear remained stationary There was an 
area of analgesia of the lids and orbit in the shape of spectacle lenses 
The media and fundi were normal The behavior of the patient was 
of the reactive depressive type Hypnosis and psychotherapy were 
instituted , after the first treatment vision was 01 in each eye, and 
within four weeks it was 0 7 in the right eye and 0 8m the left eye 
The general condition impioved also 

In 2 privates, aged 30 and 20, respectively, there was concentric 
conti action of the visual fields after contusion, in the younger patient 
there were also deaf-mutism and incontinence of the urine Partial 
analgesia of the lids was present in both cases Psychotherapy aided in 
the restoiation of the visual fields to normal 

The diagnosis of functional blindness was made because of analgesia 
of the region of the lids in the shape of spectacle lenses Hypnosis and 
psychotherapy usually give good results q Sitchevska 

Conjunctiva 

Chronic Conjunctivitis of the Internal Angle Consequent to 
Ignored Canalicular Mycosis A Vazquez Barriere and 
R V Talice, Arch de oftal de Buenos Aires 19 1 (Jan ) 1944 

Chronic conjunctivitis involving the bulbar conjunctiva in the region 
of the internal angle which does not respond to treatment may be pro- 
duced by unsuspected mycosis of the lacrimal canahculi 

A case is reported in which such a condition occurred On careful 
examination it was found that a zone of congestion surrounded the 
upper punctum, which was open and dilated Yellow concretions were 
extracted from the canaliculus, which when examined microscopically 
showed the presence of the myceliums of Actinomyces 

H F Carrasquillo 
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A Grave Type of Purulent Conjunctivitis of the Newborn. 

A Vilacoro, Arch Soc oftal hispano-am 4: 18 (Jan -Feb ) 1944. 

The disease makes its appeal ance three or four days after birth, 
with model ate conjunctival congestion In three days purulent con- 
junctivitis sets m, with intense congestion of the bulbar and palpebral 
conjunctiva and abundant discharge over the lids Two or three days 
later the inflammation reaches its maximum, and the chemotic con- 
junctiva shows over the margins of the lids, which are red and swollen 
At this time superficial mfiltiation of the cornea is observed Ultimately, 
the entire thickness of the cornea is involved Perforation may take 
place When the condition subsides, the cornea remains opaque, and 
vision is greatly limited or altogether lost 

All efforts to find the causative agent of the disease have failed. 
No bacteria or inclusion bodies have been identified It is thought that 
some filtrable virus may be responsible 

Tieatment is of no avail The disease lasts two or three months 
The author reports 4 cases Complete blindness resulted in 2 of the 
cases and partial blindness in the other 2 cases 

H F Carrasquillo. 


Congenital Anomalies 

Dermal Lipoma of the Conjunctiva with Scleral Cyst and 

Coloboma of the Palpebral Angle W B Mattos, Arq brasil 

de oftal 5:39 (April) 1942 

The author presents a clinical observation on a patient 7 years of 
age Examination showed a greatly widened palpebral fissure, due 
to a coloboma of the external angle In the latter region a large, 
yellowish rose tumor covered more than half the cornea and extended 
into the outer portion of the upper and lower cul-de-sacs, preventing 
the patient from closing the eye The eye was turned inward, and its 
movements were much reduced 

Operation was performed, with subconjunctival ablation of the tumor. 
The conjunctiva was spared as much as possible, the tumor being dis- 
mserted from the cornea, to which it was closely adherent The tumor was 
dissected along its whole length between the superior, internal and mfe- 
nor rectus muscles In the region of the inferior rectus, a scleral cyst 
was found at 5 o’clock, just behind the limbus This was not removed 
but was left for a future operation As strabismus was present, tenotomy 
of the internal rectus muscle was performed At a second operation 
the scleral cyst was removed and the palpebral coloboma closed A slight 
convergent strabismus and a leukoma over one-half the cornea remained 

The author was unable to find any reference m the literature on 
epibulbar tumors associated with scleral cyst 

Congenital Aniridia Report or a Case 
brasil de oftal 5:97 (June) 1942 

The author presents a case history 

A man aged 20, with no family history of any ocular defect, showed 
Horizontal nystagmus, which increased involuntarily m a strong light 


M E Alvaro 
H Marback, Arq. 
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01 when the patient tried to fixate objects in distant or near vision 
There was complete absence of the ms m both eyes, resulting in an 
excessnely large pupillary onfice, the limit of which was determined 
by the contour of the cornea, which was of normal size The cornea 
was tianspaient, except m the lower limbal legion, where there was 
a paitial embr}Otoxon The lens was semidislocated and rotated 
upwaid and backward, completely opacified and of a grayish white 
color The fundus was noimal In each eye visual acuity taken with 
a -}- 13 D sphere w r as limited to counting fingers at 3 meters This 
acuitj w r as relatively good for a case of this kind and in accord with 
the normal aspect of the fundus, as in the gieat majority of cases 
annidia is associated with absence of the macula 

The author agrees with Duke-Elder that tw'o difterent mechanisms 
may pioduce the same anomaly, 1 Aniridia may lesult from lack of 
■development of the retinal ectoderm at the level of the edge of the optic 
vesicle That annidia is always associated with other ectodermal defects 
supports this theory 2 The anomaly may be the result of a malforma- 
tion of the vascular mesoderm, due to a mechanical obstruction in the 
development of the iris, caused by remnants of the fibrovascular capsule 


of the lens 


M E Alvaro 


Experimental Pathology 


Pigmentary Mobilization Provoked by Lesion or the Cervical 
Sympathetic Ganglion R Rodriguez Barrios, Arch de oftal 
de Buenos Aires 18* 709 (Dec) 1943 

In the course of a series of experiments to ascertain the action of 
the sympathetic nervous system on the eye, Rodriguez Bamos observed 
the follow ing phenomenon A few days after extirpation of the superior 
cervical ganglion, mobilization of pigmentary cells (melanophores) 
was observed Invasion of the periphery of the cornea by these cells 
appeared four days later and progressed, forming an annular zone, 
which reached a width of 2 mm in some places 

The observation is leported m the hope that fuither experiments 
will be carried out on this line of investigation 

H F Carrasquillo 


General Diseases 


Marfan’s Syndrome C H Jolly and O H Sola, Arch de oftal 
de Buenos Aues 18 697 (Dec ) 1943 

The authors report a clinical case of the disease in a boy aged 14, 
who was 185 meters (72)4 inches) tall and weighed only 60 Kg 
(130)4 pounds) Exaggerated height and obesity occurred in his 
ancestors 

The abnormal length of his hands and feet was conspicuous Clinical 
and roentgenograplnc examinations of his hands showed arachnodactyly 
Theie was no abnormality of the heart Ocular examination demon- 
strated the presence of bilateral ectopia of the crystalline lens With cor- 
rections of + 4 00 D sph for the right eye and a + 7 00 D sph for 
the left eye vision was 1/2 to 1/10 in the respective eyes 

' H F Carrasquillo 
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Ophthalmopathies of Tuberculous Origin P Filho, Arq brasil 
de oftal 5: 101 (June) 1944 

The author first discusses syphilis and focal infections, pointing out 
that these disease processes cause lesions similar to those of tubercu- 
losis and that, instead of one’s being so ready to make a diagnosis of 
syphilis, tuberculosis should be consideied more often 

Patients with oculai tubeiculosis often show no general symptoms, 
tuberculosis raiely being appaient m other parts of the body The 
vanous tests for the diagnosis of tuberculosis are discussed, their value 
being doubtful, as a low degiee of sensitivity to tuberculin and lack 
of other clinical signs aie noted sometimes in patients with old tubercu- 
losis Torpid uveitis, especially that occurring after operation, is dis- 
cussed, and 2 cases of the latter type are reported Sympathetic 
ophthalmia and Boeck’s saicoid aie also discussed ^ Aivaro 


Glaucoma 


Late Results of Cyclodialysis for Glaucoma N Ivanov, Vestmk 
oftal 24:66, 1945 

Cyclodialysis was suggested by Pleme in 1905 for relief of chronic 
glaucoma as a means of establishing a connection between the anterior 
chamber and the suprachoi oidal space 

The results of cyclodialysis were obseived m 100 patients The 
penod of observation was from two to five years for 87 patients and 
from five to eight years for 13 patients The tension, visual acuity 
and visual fields were tested penodically in the Moscow University 
Lye Clinic Fifty-one patients had chronic inflammatory glaucoma, 
45 simple glaucoma and 4 secondary glaucoma 

A detailed analysis of the cases is given Ivanov believes that 
cyclodialysis is a safe opeiation, with no complications as a rule, the 
earlier it is done, the better is the chance of obtaining improved vision, 
visual fields and tension His conclusions are as follows 

1 Cyclodialysis was pei formed on 100 patients with glaucoma, the 
time of observation being fiom two to eight years Intiaocular tension 
became normal m 70 6 per cent of patients with chronic inflammatory 
glaucoma and m 51 1 per cent of patients with simple glaucoma 

2 The visual acuity lemamed unchanged m 39 2 per cent of patients 
with chronic inflammatory glaucoma and m 17 7 per cent of patients 
with simple glaucoma In 26 per cent of patients blindness followed, 
^nd m 18 per cent cataract developed 

3 Cataract develops m hypotonic eyes as a result of postoperative 
changes in the ciliary body 

4 The visual fields remained unchanged m 60 8 per cent of patients 
gla C ^ r0mc m fl am matory and m 31 per cent of patients with simple 


5 Myopia developed in 11 per cent of emmetropic and hyperopic 
cj es and increased m 3 per cent of myopic eyes q s itchevska 
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Injuries 

Cholinesterase Content or the Eye R Bruckner, Ophthal- 
mologica 105 37-49 (Jan ) 1943 

Bruckner presents investigations on the presence and importance 
of cholinesterase m the eye, particularly in the aqueous humor and 
the vitreous body Studies on hoises and cows revealed that cho- 
hnesteiase is a legulai constituent of the aqueous humor, and it is 
assumed that this is the case also in man The esterase found in the 
aqueous probably is derived not from the blood but from other sources 
The esterase values of the vitreous body of cows, calves and hogs were 
several times as high as those of the aqueous humor, in cows it was 
four times as high as m the serum , in horses the esterase values of 
the vitreous body were occasionally lower than those of the aqueous 
In cows the concentration of esterase varied in the different parts of 
the vitreous, it was greatest in the peripheral zones The esterase of 
the vitreous body is probably derived chiefly from the retina 

JAMA (W Zentmayer) 

Treatment of War Blindness P Tikhomirov, Vestmlc oftal 
28. 10, 1944 

Blindness in wartime is due chiefly to perforating injuries of both 
eyes, which are severer than injuries m peacetime They consist of 
injury to the cornea and sclera, prolapse of the ins, traumatic cataract 
and large tears m the choroid and retina Contusions are the second 
most frequent cause of blindness Frequently the blindness in one eve 
was due to a perforating injury and in the second to blunt trauma 
According to the statistics of several military hospitals, bilateral injury 
of the eyes is met with m 15 per cent of all cases of ocular injuries 
Tikhomirov divides into four types the complications resulting from 
injuries in which treatment may restore vision, namely, traumatic cata- 
ract, opacities of the cornea, detachment of the retina and hemophthahnos 

His first group consisted of cases of injury to the lens In 67 per 
cent traumatic cataract was observed in the only remaining eye (the 
second eye was enucleated), and m 33 per cent of cases the second 
eye was normal Only m 17 per cent of cases was there no compli- 
cation In 83 per cent the following complications occuired foreign 
bodies, both magnetic and nonmagnetic, in the episclera, the cornea, 
the ciliary body and the posterior part of the eye, posterior synechia, 
and corneal opacities When the cataract became tumescent and caused 
glaucoma, a linear extraction of the lens normalized the tension As a 
rule extraction of the cataract was done within one to two months of 
the injury, but when there was but one eye the operation was done 
after all dangei of infection from the conjunctiva, the tear sac and foci 
of infection was eliminated In some cases immediately after the 
extraction the magnet was used for removal of the intraocular foreign 
body In some eyes the foreign body (at times multiple) could be 
seen in the eye long after the extraction was done, but the eyes remained 
quiet over long periods of observation Cataract formed always as the 
result of perforating trauma of the eye 
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The second group consisted of cases of corneal opacities, frequently 
the result of injury by mines Total leukomas with anterior and posterior 
synechias often weie complicated with secondary glaucoma A number 
of operations for glaucoma must be performed at times m order to 
stabilize the tension The most effective proved to be Vogt’s method — 
diathermy coagulation of the ciliary body In 10 eyes a corneal trans- 
plantation \\ as done, and in 1 eye with dense opacities keratoplasty was 
done five times before any vision was obtained 

The third group consisted of cases of retinal detachment — those m 
which the lesion was caused by letimtis prohferans and the prognosis 
was usually poor and those in which a tear was found In these cases 
diathermy was usually successful A military physician had received 
bilateral peiforatmg injuries of the eyes with glass After five opera- 
tions for traumatic cataract total retinal detachment developed m the 
right eye and a paitial detachment m the left eye Two operations 
resulted m lestoration of ability to count fingers in the left eye only 
The fouith group consisted of cases of intraocular hemorrhage 
Hemorrhage into the eye is frequently the cause of blindness m cases 
of ocular injuries because the blood organizes and produces retinitis 
prohferans and retinal detachment With conservative treatment the 
hemorrhages may absorb within five to six months The treatment 
should be started early with evacuation of the blood 

Thus, Tikhomirov believes that the treatment of blindness due to 
war injuries results m improvement of vision The methods may vary, 
but persistence on the part of physician and patient and a number of 
operations may restoie at least partial vision q c ITrHEVSKA 


Instruments 


The Standardization or So-Caleed Schi0tz Tonometers P C 
Kronfeld, Am J Ophth 28. 34 (Jan ) 1945 

Kronfeld discusses standardization of tonometers and concludes that 
the method of standardization by measuring the physical properties 

ls sound W S Reese 


New Permanent Hand Magnet in the Light of Present Day 
Magnet-Operation Methods B S Brodsky, Am J Ophth 
28: 1245 (Nov ) 1945 


Because of the inconvenience of the giant magnet, Brodsky devised 
a permanent magnet made of lion, nickel and aluminum and the alloy 
Alnico He describes his method m cases m which a magnet was used 

,n extract,on W S Reese 


Methods of Examination 

Facts Test for Establishing Unilateral Blindness, Marked 
Decrease of Vision or Malingering M M Baltin, Vestnik 
oftal 23.22, 1944 

The test is made as follows The subject is asked to fix the 
a PProaclnng finger or light at 15 cm As the finger comes closer, the 
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blind or poorly seeing eye starts to diverge, if both eyes see, normal 
convergence will be maintained With this test a unilateral paralysis 
of accommodation can also be established 

Baltin has used this test foi many years and confirms Falt’s claims 
for its usefulness The test is simple and needs no instruments, it 
does not depend on the intelligence of the subject, it aids in detei min- 
ing not only unilateral blindness but pronounced reduction of vision 
Malingering is fully established If the test gives a positive result, 
it is usually impossible to correct the vision It can be demonstrated 
to outside obseivers 0 Sitchevska 

Neurology 


Ocular Neurovegetativd System Blue Eyes and Brown Eyes 
F Vidal and C S Damel, Arch de oftal de Buenos Aires 18 593 
(Nov) 1943 


Studies made on the neurovegetative system of the eye ha\e proved 
that in man the sympatheticomimetic drugs act better and in lesser 
concentration in subjects with light-colored irises 

The author made observations on 200 persons with minoi refractive 
errors, of both sexes and of ages langmg from 5 to 64 years and having 
apparently normal neurovegetative systems One patient with heter- 
ochromia was included Fourteen of the subjects tested showed neuro- 
vegetative dystonia 

The drugs used were 1 per cent phenyhsopropylamme sulfate and 
5 per cent Z-a-phenyl-/3-2-methylammopropanol sulfate The same 
number of drops were instilled in the upper limbus m eacli subject The 
experiments showed clearly that sympatheticomimetic drugs act better 
and in weakei concentrations in persons with light-colored eyes 

The action is greatest in eyes with blue irises and next in eyes with 
gieenish, gieemsh brown and brown irises, in that order In the dark 
brown eyes the eftect is slight In the patient with heteiochromia the 
effect was pronounced on the bluish gray iris In the subjects with 
neurovegetative dystonia the diugs acted without any relation to the 


color of the iris 


H F Carrasquillo 


Ocular Changes in Fifty Cases or General Progressive Paraly- 
sis E Androgue and J Teltamante, Arch de oftal de Buenos 
Aires 19.8 (Jan) 1944 

Fifty cases of general progressive paralysis were studied in relation 
to their oculai changes Disturbances of the photomotor reflex were 
exhibited m 68 per cent of cases The Argyll Robertson pupil was 
present m 20 cases, m 10 of which the pupils were miotic, in 5 normal 
and in 5 mydriatic In 6 per cent there was total pupillary rigidity 
In all cases the action on the ins of pilocarpine, homatropme, physo- 
stigmine and atropine was evident jj p Carrasquillo 

Opticochiasmic Arachnoiditis A Androgue and M Diez, Arch 
de oftal de Buenos Aires 19 20 (Jan ) 1944 

A statistical study of the symptomatology of this condition was 
made, with the purpose of evaluating each symptom Forty cases were 
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analyzed in which operation was performed, and a synopsis of the 
clinical and laboratory data m each case is given 

Males predominated (65 per cent) The ages ranged from 13 to 
62 years, most of the patients being between 13 and 45 years of age 
Syphilis and trauma were the causative factors in 50 per cent of 
the cases Intrinsic motility was pieserved m 52 5 per cent, and the 
reflexes were disturbed m 18 per cent Optic neive atiophy was present 
in 52 5 per cent Visual acuity was diminished in 85 per cent In the 
field study, scotomas weie present in 3 7 5 per cent of cases and a 
concentric contraction in 30 per cent In 29 cases the diagnosis was 
proved by exploration of the cluasmic region, and m 10 cases, by sub- 
temporal decompression, m 2 cases the diagnosis was made clinically 
Early surgical treatment is advocated H p Carrasquillo 

Ocular Muscles 

Summary of Reexamination of Orthoptic Patients with Con- 
sideration of Permanence of Results J S Robinson, Am J 
Ophth 28:999 (Sept) 1945 

Robinson concludes (1) that the potential response of each patient 
is a deciding factoi m the permanent result, (2) that the limitations 
of orthoptic treatment must be realized and (3) that with such therapy 
the tendency of an eye to deviate is often not eliminated but, rather, 
the ability to overcome this tendency is stiengthened so that the devia- 
tion is not troublesome Finally, he states that a good result depends 
on correct diagnosis and pioper tieatment by vanous methods in logical 
sequence W g Reese 


Resection of the Inferior Oblioue Muscle in Hypotropia 
O H Wagman, Am J Ophth 28: 1220 (Nov) 1945 

Wagman discusses resection of the inferior oblique muscle m cases 

of this imbalance and emphasizes the necessity of proper woik-up of such 

cases He reports a case m which he resected the inferior oblique, did 

a recession of the rectus mternus and lesected the rectus exteinus 

muscle ,, r 0 -p, 

W S Reese 


Inverted Bell Sign M Marin Amot, Aich Soc oftal luspano-am 
4: 534 (July- Aug ) 1944 

A case of an inverted Bell sign is lepoited When the eyes were 

closed, the globe was turned down instead of moving upward, as m 

the usual Bell phenomenon, the synergy occurring between the closing 

of the lids and the depression of the ei e n r' 

J Hr Carrasquillo 


Orbit, Eyeball and Accessory Sinuses 

Optical Iridectomy on Subatrophic Eyes A von Filatov Vestmk 
oftal 24: 8, 1945 

Filatov reports 2 cases of war injury of the only e>e m which optical 
indectonn uas done, with resulting ability to count fingers He believes 
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that even in the presence of faulty light perception only the ophthalmol- 
ogist should not give up and should give the patient the benefit of 
minimum vision, which is better than none 

Tissue therapy m the foim of injections of preserved placenta tissue 
was given the patients for months before and after the opeiation 

O Sitchevska 

Enucleations in Wartime C Ptitza, Vestmk oftal 24 74, 1945 

During 1942 and 1943 714 operations on the eye were performed 
in the evacuation hospital Of these, 52 3 per cent were penetrating 
ocular injuries, and the proportion of enucleations was high 195 enu- 
cleations and 72 eviscerations The enucleations of wartime differ 
from those of peacetime The eyeball is frequently “smashed”, later, 
firm adhesions form with the muscles and orbit Fragments are fre- 
quently found, and there are infected wounds near the eyeball, all of 
which factors make enucleation m wartime difficult and often dangerous, 
as it may be complicated by phlegmon, sinus thrombosis and meningitis 
The author leports 2 cases of meningitis which followed enucleation 
in the absence of any clinical contraindications Frequently fragments 
v'ere removed v r hen cutting the optic nerve, sometimes it was neces- 
sary to remove the fragments after the enucleation 

Sulfanilamide powder v r as always used for the conjunctival rvound, 
and sulfonamide preparations were administered internally In cases 
of wounded service men with serious general -wounds, fever and under- 
nourishment, enucleation was usually postponed until the general con- 
dition was improved Enucleation was done in a few cases of injury 
to the skull with low 7 grade meningoencephalitis , no complications w r ere 
encountered O Sitchevska 


Refraction and Accommodation 

Transient Myopia During Treatment with Sulfanilamide 
C Britto, Arq brasil de oftal 5 * 35 (April) 1942 

The author presents a clinical observation on a patient who had 
taken 2 Gm of sulfanilamide daily for eight days At the end of this 
period headache, vomiting and loss of appetite appeared and the treat- 
ment was suspended, myopia being noted soon after Visual acuity 
without correction v r as 1/2 in each eye Homatropine had no effect 
on refraction The myopia gradually decreased, and eight days after 
the first examination visual acuity was 20/20, without correction 
A tabulation of 20 cases reported in the literature is presented 
The various theories regarding pathogenesis are discussed, the author 
being inclined to accept that of spasm of accommodation 

A bibliography is included ]yj £ Alvaro 

Retina and Optic Nerve 

Photo-Retinitis Jn Antj-Aircraft Lookouts James Flynn, 
M J Australia 2 400 (Oct 31) 1942 

The author, a surgeon lieutenant commandei with the Royal Aus- 
tralian Navy, observed that watchers at antiaircraft look-outs and similar 
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personnel have frequently to look directly into the sun Four cases 
of photoretinitis m such men are reported All had central scotomas 
of varying degrees, lowered visual acuity and round macular lesions 
All had been looking through a “sunglass screen,” which the author 
had not seen but assumed was inefficient He believes that as a tem- 
porary expedient Crookes B2 lenses absoib enough mfra-red rays to 
justify their use for protection but believes that standardized protective 
equipment should be devised and issued to the armed forces 

G M Bruce 

Therapeutics 

Tissue Therapy V P Filatov, Vrach delo 11 499, 1945 

The basic method of tissue therapy is the transplantation of pre- 
served tissue (skin of a living person or of the cadaver, placenta or 
other organs) for a period of six or seven days at a temperature of 
2 to 4 C into the skm of the recipient The sterilization of the pre- 
served tissue m the autoclave at a temperature of 120 C does not 
deprive the tissue of its therapeutic action Filatov therefore uses at 
present implantation (instead of transplantation) of tissue material 
into a skm pocket or under the conjunctiva The material may be 
homogenous, autogenous or heterogenous 

The implantation may be repeated every two or three weeks Filatov 
and his school also used subcutaneous injections of aqueous extracts 
of the preseived tissue He also employed for the first time injections 
of extract of preserved leaves of aloe (kept in the dark for fifteen days), 
as in his opinion they contain biogenic stimulators Cerebrospinal fluid 
from the cadaver, aqueous humour from cattle, cod liver oil and stored 
autoblood were also used The technic of the preparation of the tissue, 
of aqueous extract and of the green leaves of plants is given m detail 
Tissue therapy gave excellent results with many diseases of the 
eye Improvement of trachomatous pannus was observed in hundreds 
of cases as a result of injections of extracts and implantation of pre- 
served, autoclaved material under the skm or the conjunctiva Tissue 
therapy was also effective m the treatment of interstitial keratitis (of 
syphilitic origin) and tuberculous and herpetic keratitis Recurrence 
and the acute symptoms were abolished with tissue therapy In a 
number of cases of uveitis and opacities in the vitreous improvement 
followed tissue therapy In cases of uveitis tissue therapy was fre- 
quently combined with autohemotherapy and specific treatment 

About 150 patients with retinitis pigmentosa were given tissue 
therapy The visual acuity, the visual fields and dark adaptation 
(measured with the adaptometer) were increased to a striking degree 
The night blindness disappeared in a few cases The chorioretinitis of 
myopia responded to tissue therapy to a certain degree In some cases 
there were increase of vision and decrease of central scotomas The 
hemorrhages and opacities in the vitreous absorbed much faster than 
when no heatment was employed 0 S itchevska 
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NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Rudolf Aebli, M D , Chairman 
Truman L Boyes, MD, Secretary 
Feb 18, 1946 

Retrolental Fibroplasia m Premature Infants Terry’s Syndrome 

Dr Olga Sitciievska (by invitation) 

Terry (Am J Ophih 25 1409-1423, 1942) has given the following 
salient clinical characteristics of retrolental fibroplasia 1 The condi- 
tion occurs m about 12 per cent of piemature babies who weigh 3 pounds 
(1,360 Gm ) or less 2 There is an opaque, vascularized membrane 
behind the lens, a giowth of embryonic connective tissue 3 The 
anterior chambers are shallow or absent 4 The condition is bilateral 
5 The color of the iris is “fetal blue” and changes slowly to muddy 
gray or brown 6 Thin ciliary processes can be seen m front of the 
opaque membrane 7 The eyes have a searching njstagmus 8 The 
e}es are usually small 

Dr Terry has examined periodically about 100 babies with retro- 
lental fibroplasia and knows of about 300 infants with the condition 
Two cases were presented 

Both babies were born prematurely, at the fetal age of 6j4 months, and 
weighed less than 3 pounds In the case of the male infant the diagnosis of 
retinoblastoma was first made and later changed to retrolental fibroplasia 
Examination of the ngh eye showed posterior synechias, absence of the anterior 
chamber and increased tension, with no response to mydriatics The left eye had a 
shallow' anterior chamber, and on dilatation a grayish, vascularized membrane could 
be seen above The child yvas about 2 y'ears old at the time of the report, and his 
physical and mental development was normal The tension appeared normal in 
both eyes (without medication) The irises were of a “fetal blue” color, but the 
left eye was beginning to turn to a muddy brown The eyes yvere rather large 

The female baby had y cry small eves The right eye show'ed searching 
nystagmus and posterior sy nechias , the left ey e dilated freely, and a gray membrane 
could be seen behind the lens, which thinned considerably' during the period of 
observation At the time of the report the grayish membrane appeared like 
heavy opacities of the vitreous Intraocular tension had been normal 

Neither baby had any light projection Both infants were seen bv Dr Terry, 
yvho confirmed the diagnosis of retrolental fibroplasia 

DISCUSSION 

Dr Ruth Morris Bakwin Retrolental fibioplasia is of great 
mteiest to the pediatrician To v'hat extent this condition affects the 
mental development of the child is not known One of the patients 
presented by Dr Sitchevska had an intelligence quotient of 128, one 
of superior intelligence, on the interim Hayes-Bmet test 
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In the past decade this condition has increased out of propoition to 
the rate of smvival of prematuie infants The moitality rate has 
lemamed at about the same level since 1933 — 25 to 26 per hundred 
thousand of the population 

Of the 150 patients lepoited by Dr Reese and Dr Teny, 95 weie 
males and 55 females If this latio is borne out by othei studies, it 
would seem that letiolental fibioplasia is sex linked 

Construction of Lacrimal Passage: Report of a Case and Discussion 

of Experience with the Procedure. Dr Loren P Guy 

The case of a Sicilian woman aged 26 for whom was constiucted 
a new lacrimal passage is piesented and illustrated with lantern slides 
The suigical technic employed was similar to that piesented to this 
society on Dec 15 1941, and published latei (Surgical Constiuction of 
a Lacrimal Passage, Arch Ophth 29 575-577 [April] 1943) except 
that a skin giaft was used instead of a mucous membiane graft, since 
the latter w r as not readily available The skin graft took well m spite 
of there being unexpected infection m the ethmoid cells, and the patient 
had a patent lacnmal passage at the time of the repoit, five months 
after the opeiation This passage was about 75 per cent as efficient 
as a noi mal natural passage 

The patient had had five operations on the lacrimal passage, the 
first consisting m probing at the age of 4 months The lacrimal sac 
had been lemoved, and theie w r as a chsfiguimg scar over the area 
Removal of this scar tissue has improved the appeal ance of the ocular 
region 

A lacrimal passage lined with skm epithelium will lemain patent, 
but if mucous membrane is available it is the tissue of choice 

DISCUSSION 

Dr Oscar Gregor The use of an elastic hollow rubber catheter 
is an impiovement in the surgical technic of leplacement of a lacrimal 
passage Royales, of Madud, and Morax used nonelastic wax aiound 
which a giaft was \v lapped The method w r as disappointing, to quote 
Dr S A Giffoid “The Morax method of employing a Tiersch graft 
W'ound around a small peg is difficult and often unsuccessful ” Appar- 
ently, the graft must be exposed to proper pressure, and the com- 
pressibility of the hollow rubber tube furnishes this McWilliams 
(Principles of the Four Types of Skm Grafting, JAMA 83 183 
[July 19] 1924) stated “Pressuie is the keynote of success in using 
free grafts, being next to asepsis m importance ” 

Mucous membrane seems superior to skm as a source of a graft 
m this situation, as skm lemams skm and exfoliation of the keratinized 
aieas may endanger the fiee passage However, the resistance that the 
skm m the case repoited bad to infection must be borne m mind, and the 
use of the skm graft must be l eappi aised in the light ot future experience 

Dr Henry E Branca The diagnosis of right-sided acute purulent 
ethmoiditis w r as made at the tune of opeiation, for when the opening 
yi as uiade into The nose and some of the ethmoid cells weie ruptuied 
icre rvas a fiee dischaige of pus into the wound I w r as asked to treat 
le nos e aftei opeiation, but I w r as unable to institute therapi until the 
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rubber cathetei was lemovecl, on the sixth day At that time an 
intranasal examination levealed free pus in the right nasal cavity with 
a similar, but less severe, condition on the left side After the pus had 
been suctioned out and the nasal membranes shrunk, examination 
revealed in the region of the agger nasi a small prominence of grayish 
tissue, which probably represented the graft, the middle meatus pre- 
sented mucopus The patient had the symptoms and signs of acute 
ethmoiditis We treated the patient daily with the Proetz displace- 
ment method and with the application of astringents to the middle 
meatus It took about twelve days for the ethmoiditis to cleai up, and 
we were fortunate in getting the graft to take I should like to believe 
that the care of the sinus condition played a role in bringing about 
the “take” of the graft 

Retrolental Fibroplasia Dr Arlington C Krause, Chicago 

A summary of 18 cases of congenital encephalo-ophthalmic dysplasia 
of unknown origin was given The ocular disease was sinnlai to, ot 
identical with, the retrolental fibroplasia described by Teriy 

This dysplasia was more commonly found in premature infants and 
in infants from a multiple birth The common neurologic signs in 
many cases were mental retaidation, nncrocephalus and hydrocephalus 
Mental retardation was fiequently evidenced when the child became 
several years old Postmortem examinations m 2 cases levealed hypo- 
plasia, hyperplasia and heterotopias of the cerebrum and cerebellum and 
internal hydrocephalus 

The ocular signs were loss of vision, ptosis, endophthalmos, microph- 
thalmos, strabismus, retinal detachment, retrolental masses, retinal 
atrophy and gliosis, retinal dysplasia, coloboma of the choroid and 
optic nerve, recurrent hemorihages in the retina and vitreous, anterior 
and posterior synechias, secondary glaucoma and cataract 

In the more seveie form of the disease, the child died of intercurrent 
infection or was placed in an institution for the feebleminded 

DISCUSSION 

Dr Algernon B Reese May I point out the features of Dr 
Krause’s contribution about which I feel there might be some room 
for disagreement ? Although I do not agree with him on some of the 
fundamental aspects of his concept, his work is a stepping-stone toward 
a better understanding of this most vexing problem 

As Dr Krause has pointed out, for one hundred years or more 
basically related lesions have been reported under various synonyms, 
such as co-called persistent tunica vasculosa lentis, congenital membrane 
behind the lens and congenital connective tissue m the vitreous These 
lesions formerly were rare At our hospital my colleagues and I saw 
about 1 case eveiy two yeai s They were usually m full term infants 
and were frequentl) unilateral In the past decade the frequency has 
increased a great deal We now see fiom 6 to 12 cases a year or 
more , the condition is usually bilateral and is more frequent in prema- 
ture infants Because of this met eased incidence a great deal of 
attention has been given to the subject of late More recently, Terry 
has described the anomaly occurring in premature babies as retrolental 
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fibroplasia He felt that the lesion was acquired and that it was different 
from the condition which had been seen rather infrequently m the past * 
Dr Frank Payne and I (Persistence and Hyperplasia of the Primary 
Vitreous, Am J Ophth 29: 1-24 [Jan ] 1946) stated the belief that 
the abnormality m these erstwhile sporadic cases and that in the more 
recent cases occurring m premature babies were one and the same 
basic lesion and that it represented the congenital remains of an angio- 
blastic mesodeim composing the primary vitreous and occurring with 
or without hyperplasia We concluded that the increased incidence 
was due to the lowered mortality^ of premature infants, but Dr Bak- 
wm’s comments this evening lead me to the belief that we may have 
been wrong m this assumption 

Is the ocular lesion which Dr Krause describes the same as that 
which Terry and Payne and I have described ^ I have seen Dr Krause’s 
illustrations, and I feel confident that we aie all speaking of the same 
condition Terry, calling the lesion retrolental fibroplasia, concluded 
it was an acquired manifestation and explained it on this basis Payne 
and I, designating the lesion as persistence and hyperplasia of the 
primary vitreous, expressed the belief that the lesion represented con- 
genital remains and hyperplasia of tissue which should have disappeared 
Dr Krause, calling the lesion congenital encephalo-ophthalmic dysplasia, 
believes it represents a faulty development of the neuroectoderm m that 
portion where it forms the retina as well as the bram 

First, Dr Krause claims that the ocular lesion is a primary dysplasia 
of the retina However, it seems to me that he does not explain the 
almost constant appearance of fibrous tissue m the vitreous I cannot 
conceive of this fibrous tissue being secondary to a retinal dysplasia 
^Payne and I demonstrated m this fibrous tissue of the vitreous the 
presence of cartilage, smooth muscle, fat, connective tissue and blood 
vessels — m other words, all the derivatives of the mesoderm This 
being true, it would seem that the fibrous tissue must represent a primary 
lesion m the vitreous The presence of the hyaloid artery is a fairly 
common occurrence m these cases, and I cannot see how this fits into 
the picture of the retinal dysplasias Hemorrhage is a frequent occur- 
rence, and I do not see how hemorrhage can stem from dysplasia 

In Dr Krause’s fust illustration he showed a microscopic section 
m which the retina extended rather far foiwaid and he spoke of this 
as a hyperplasia It seemed to me that this retina extended forward 
to some fibrous tissue which was back of the lens m the neighborhood 
of the equator 

The microscopic sections m w Inch he showed that there was no evi- 
dence of fibrous tissue back of the lens I regard as inconclusive , because 
serial sections (or at least sections throughout the area of the lens) should 
be made to rule out the presence of this fibrous tissue In oidei to 
identif} this fibrous tissue clinically, it is sometimes necessary to stand 
on 3 our head, so to speak, m order to obtain a view sufficient!)’ far 
to the peripheiy to appreciate the presence of the tissue at the equator 
of the lens 

Second, Dr Krause sa)s that mental retardation, resulting from 
dysplasia or agenesis of the brain, is a part of the picture (Perhaps 
one should define “mental retardation” to avoid a misunderstanding 
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m terms ) Except foi 4 cases of hydrocephalus, which I feel it would 
be misleading to include, there was evidence of mental retardation in 
only 5 (or 30 per cent) of his cases This incidence is no higher than 
that in the series of cases of cataiact associated with lubella Moreover 
prematurity itself and cerebial anoxia (a condition figuring m a sur- 
prisingly large number of Di Krause’s cases) predispose to a higher 
than normal incidence of mental retardation In 82 pei cent of Dr 
Krause’s cases the babies weie premature If tbe 2 cases of cerebial 
agenesis (diagnosis not supported by autopsy observations) are also 
included with the cases of mental retardation in his series, that category 
would comprise 7 cases (or 38 per cent) On the basis of his evidence, 
it is not necessai) to postulate cerebral agenesis to explain the slower 
development of these children I wrote letters inquiring about the 
mental development m all the accessible cases in the series Dr Payne 
and I reported I had 18 replies, and 16 stated that the child was 
normal, 1 e , that it had developed at the same pace as any other child 
of the same age Only 2 (oi 11 per cent) of the 18 children were 
mentally retarded I do not believe that Dr Krause’s findings justify 
him m the assumption that mental retardation is a usual accompani- 
ment of the ocular lesion we are discussing tonight 

Lastly, what evidence of cerebral dysplasia or agenesis do Di 
Kiause’s cases show ? Except for the cases of hydrocephalus, in some 
of which autopsies were performed, there was only 1 case in which 
a complete autopsy report is given, including microscopic observations 
This was case 10, which I feel does not belong in this category because 
the eyes, in my opinion, do not show the lesion under discussion 

Dr Brittain F Pavne I have brought two or thiee slides to 
illustrate in the human embryo some features of the backgiound of 
the anomaly which has been so beautifully described here Some one 
should review the development of the human e>e foi us, so that we 
may appreciate these points Dr Reese calls this anomaly a develop- 
mental abnormality of the pi unary vitreous I am not sure that I 
understand exactly what he means by primary vitreous My inter- 
pretation of primary vitreous is, or at least it was a few years ago, 
simply that of fibers extending from the surface ectodeim to the neural 
ectoderm, and these fibers are truly the anlagen of the vitreous body 
The secondary and the tertiaiy vitreous body are formed b) mesodeim 
which comes in through the cleft, but also is fixed at a base, which later 
is located on the flat part of the ciliary body The first slide shows the 
primary optic vesicle with the surface ectoderm thickening to form the 
lens plate, which is to come off and contribute the invagination The 
next slide shows the invagination to form the secondary optic vesicle, 
and the lens vesicle is detached from the surface ectoderm The fibrils 
extending from it to the primitive letma are, as I undei stand it, the 
primary vitreous body The next stage has to do with the ingrowth 
of the mesoderm, which goes to form the secondaiy and the tertiary 
vitreous While this process is going on, the cential retinal vessels 
come m through the nerve and extend up to the lens vesicle, as shown 
in the next section One can see here the hyaloid system with the 
vessels sui rounding the lens itself If for some reason, a child were born 
at this age, it would weigh under 3 pounds, and the chances are that 
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m the oiganization of this central retinal system one would have the 
foimation of a membrane which would correspond to the one described 
by Teriy, unless one considers that the hyaloid artery is a part of the 
vitreous, I do not see how one can ainve at any definite conclusion 
about it In other words, it would have to be a part of the vitieous 
body if we considei it as Dr Reese explained it, and not a part of 
the remnants of the hyaloid system 

Dr Blanche Jacicson, Boston M} associates and I have been 
woikmg- on the animal aspect of the problem pnmarily and have tried 
to find something which would produce the condition of retrolental 
fibroplasia in animals Warkany’s woik on vitamin A deficiency in 
the lat has been repeated m our laboiatory, and we have venfied his 
finding that m this species the offspimg of vitamin A-deficient mothers 
may show a fibroplasia-like growth of mesenchyme m the vitreous 

Dr Arlington C Krause, Chicago I think the cause of the 
fibroplasia, or whatever the condition is is the answer to our questions 
Theie aie many questions I should like to ask Dr Reese about the 
primary vitieous Is it part of the retina or not? And its hyper- 
plasia — would that fall in with a retinal dysplasia or not? 

It is fortunate that Terry has focused interest on this disease and 
brought it to the attention once more Many patients will have to be 
seen and the origin and outcome of their condition studied 

I regret that I cannot answer all of Dr Reese’s questions That 
would lequire reading my paper again A laige number of children 
with this condition do have something wiong with their neural ectoderm, 
whether it ends m mental retardation 01 leads to their being institu- 
tionalized, as have 4 of my series up to the present time, not for their 
eyes, but for their low mentality If one includes the hydi ocephalic and 
the mici ocephalic cases, as Dr Reese does not, the group in which 
there is some mental aberration becomes rather large I have been 
wondeimg whether theie are not thiee t)pes of fibroplasia — the Boston, 
the Knickerbocker and the midwestern There may be a particular 
form of the disease m the particular localit) In Chicago one sees many 
detached retinas In Boston Terry apparentl) has many cases of per- 
sistent hyaloid aiteiy, and Dr Reese frequently sees fibroplasia of the 
vitreous If, m considering the cases of rubella, as Dr Reese has, and as 
I have recently done, one notes a change in what this disease does 
to the child in utero Such a child is affected i ery early, and the 
disease pioduces certain anomalies of the e)e, which are more than 
meie cataiact It also affects the body in geneial, as is generally 
recognized, and there are cases of rubella m which low tone deafness, 
defects of the mten entricular septum and other disturbances, such 
as — I dislike to say it again — mental retardation and nncroencephaly, 
are produced 

I am \er\ much m accord with Dr Reese that all cases of fibroplasia 
do not appear in premature infants and that the disease may be 

unilateral , the infant is born w ith the disease, actually or potentially 

actually, m the sense that the disorder may appear at birth, or poten- 
tially, m that it mai develop afterward because the seeds of the 
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disorder are there In the discussion on the paper by Dr Reese and 
Dr Payne, Ida Mann summarized fibioplasia well m one sentence 

These cases are all good examples of the general principle of the production of 
developmental anomalies through the arrest at a definite stage of intra- or extra- 
uterine life followed by aberrant growth 

This is another reason that I have called the disease congenital ophthal- 
mic dysplasia 


COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OPHTHALMOLOGY 

Burton Chance, M D , Chairman 
George F J Kelly, M D , Clerk 
March 21, 1946 

Vascular Disease Associated with Angioid Streaks of the Retina and 
Pseudoxanthoma Elasticum 

This paper was published in the March 1946 issue of the Archives, 
page 241 


DISCUSSION 

Dr Francis Heed Adler The thesis of this communication is 
well founded, l e , that angioid streaks of the retina, osteitis deformans, 
pseudoxanthoma elasticum and some forms of peripheral vascular disease 
are parts of the same clinical entity, which is not as yet completely 
elucidated 

The patholog) of the arteries is not entirely clear, as is evidenced 
by the fact that a number of pathologists to whom these sections were 
shown were somewhat puzzled by them The general consensus seems 
to have been that the disease process was confined to the elastic tissue 
of the arteries It seems strange that no one had previously made a 
study of the changes in the elastic tissue of the arteries associated with 
angioid streaks of the retina, although it was mentioned in the literature 
that such changes might be present 

These observations tend to confirm the opinion that the undei lying 
pathologic process of angioid streaks in the retina is a degeneration of 
the elastic tissue of Bruch’s membrane 

Dr George F J Kelly I should like to ask Dr Scheie whether 
he had much to do with getting this section of artery After all, this 
artery was a little patulous After he lemoved the piece, was there 
enough collateral circulation to carry on? I mean to say, one can get 
sections of skin but a section of an artery is a bit unusual 

Dr Frank B Walsh, Baltimore It is interesting that pseudo- 
xanthoma elasticum was associated with angioid streaks m all the cases 
described How frequently have the authors seen angioid streaks in 
the absence of changes in the skm? 

Major Harold Scheie, Medical Corps, Aimy of the United States 
In answer to Dr Kelly, we took the biopsy specimen with little hesita- 
tion because the ulnar artery rvas completely occluded Microscopic 
evidence further justified taking the specimen by verifying the occlusion 
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The wall of the artery and the tissues surrounding the artery showed 
newly formed and anastomotic vessels as large as the very minute 
residual lumen of the ulnar artery The presence of a lesidual lumen 
was even debatable When the aitery was examined several sections 
higher, what seemed to be residual lumen at the lower level had shifted 
to one side and looked like any of the anastomotic vessels Further- 
more, the patient being an extremely intelligent soldiei, the situation 
was explained to him He was told that he would derive no benefit 
from the procedure but that we were desirous of obtaining further 
information which might possibly be of aid to others in the future 

In answer to Dr Adler’s question, clinical disease of the penpheial 
vessels is not mentioned m the literature Scholz did mention absence 
of the peripheral pulse m 1 patient, but apparently he considered it no 
further 

Several references to degeneration of elastic tissue m arterial walls 
were found as part of routine microscopic studies 

Symptomatology of Subdural Hematomas in Infants and m Adults 
with Particular Reference to Ocular Signs: Observations on 
Pathogenesis of Subdural Hematoma. Dr Clifton D Govan 
and Dr Frank B Walsh, Baltimore 

This paper will be published in a future issue of the Archives 



Book Reviews 


Ophthalmia Neonatorum* The Problem After Thirty Years of Statu- 
tory Notification and Sixty Years of Crede Prophylaxis Institute 
of Ophthalmology Monographs no 1 By Arnold Sorsby, M D , 
F R C S Price not given Pp 66 London Hamish Hamilton, 
Ltd , 1945 

All children who suffer from ophthalmia neonatorum in the County 
of London are admitted to the hospital of the London County Council, 
of which Professor Sorsby is the ophthalmic surgeon His experience is 
therefore unique, and a monograph on this subject from Ins pen is, of 
course, completely authontatn e 

Since 1914 notification of a purulent discharge from the eyes of a 
newborn infant has been compulsory in England and Wales This 
booklet is a study of the problem of ophthalmia neonatorum It is 
composed largely of tables, charts and graphs, and is therefore difficult 
to review and well nigh impossible to abstract Nevertheless, many of 
the conclusions reached by the authoi are worth recording here His 
approach is sound He admits that the rates recorded by the Registrar 
General, consistent though they be, are not an unquestionable indication 
of the incidence of ophthalmia neonatorum , and he remarks that notifica- 
tion is designed for the purpose of insuring early and adequate treatment, 
not that of collecting statistics He finds, however, that the incidence of 
blindness in children has declined considerably but is not convinced that 
this is due alone to the concurrent decline in the incidence of ophthalmia 
neonatorum He shrewdly points out that other ophthalmias, notably 
the phlyctenular and syphilitic types, have also become less frequent 

It is interesting to note the revolution in opinion where etiology 
of conjunctivitis in the newborn is concerned Originally, of course, 
the term “ophthalmia neonatorum” was practically synonymous with 
“gonorrheal conjunctivitis ” Now the advances m bacteriologic investi- 
gation and the emergence of blennorrhea as a clinical entity have negated, 
and very nearly reversed, this conception For example, a table listed 
37 cases of ophthalmia neonatorum reported in 1914, m 20 of which 
the disease was gonococcic m origin In the same table, in 1935, 
37 cases are again reported, in none of which gonorrhea was present 
Professor Sorsby finds that the most frequent cause is the staphylococcus 
(35 per cent) He places the gonococcus next (25 per cent) and viruses 
next (10 per cent) 

The role played by prophylaxis in the reduction of this disease is 
well discussed, and some interesting conclusions are drawn The author 
finds no evidence that silver nitrate is superior to some of the organic 
silver prepaiations, and he states that it calls for more care m its use 
He draws attention to the instability of this disinfectant and advocates 
that it be supplied m paraffin-lined yellow wax (beeswax) capsules or 
other suitable containers 

The discussion of changing methods of therapy and their increasing 
efficacy is, m the opinion of this reviewer, the most important contn- 
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bution of this u ork When sulfonamide therapy was introduced, it was 
approximately' four times as effective m a given time as were the older, 
local, proceduies Later, the advent of penicillin relegated all other 
methods of cuie to the background, and indeed rendered them obsolete 
The author says “The reduction of the duration of tieatment from 
weeks by the older methods to days by the sulphonamides is paralleled 
by the reduction of treatment from seveial days by the sulphonamides 
to as many hours by penicillin ” 

The method of use of penicillin is as follows 

1 On admission a swab is taken foi smear and culture, and the eye 
is irrigated with half-normal saline solutions at room temperature 
A drop of epinephrine hydrochlonde (1 1,000) is instilled and a scrap- 
ing taken from the palpebial conjunctiva for examination for inclu- 
sion bodies 

2 Pus is wiped away, and 1 drop of penicillin m a concentration of 
2,500 units per cubic centimeter is instilled 

3 These instillations are repeated every five minutes until there is 
no discharge Generally, a half-hour’s to three hours’ treatment is all 
that is needed Pus is disiegarded, and no irrigations are necessary 

4 When there is no longer any' discharge, penicillin is instilled at 
half-hour intern als In about six to twelve hours the eyes appear normal, 
but the penicillin is continued hourly for twelve hours and every two 
hours for tw enty-four horns thereafter 

The author closes by pointing out that the advocacy of Gibson, made 
nearly fifty years before Crede, that the disease m the mothei should 
be eradicated before parturition, is still largely unachieved 

This monograph has consigned to a deserved oblivion many of the 
older theones of ophthalmia neonatorum and has brought the subject 
completely up to date It should, of course, be studied by all ophthal- 
mologists, but obstetricians, bactenologists and public health officers 
will also find that it can be read with profit to themselves and their 

chaiges G M Bruce 

Journal of the History of Medicine and Allied Sciences Volume 1, 
number 1 Subscription, $7 50 m the "United States, Canada and 
Latin America Pp 132 Quarterly New York Henry Schuman, 
January' 1946 

The field of our science is so wide, its relations with othei activities 
and mteiests of mankind so numerous and important, that one might 
well paiaphrase the classic sentence to read ” medicus sum, et humani 
nihil a me alienum puto ” The appearance of a quarterly' on the history' 
of medicine is significant as a contribution to present day' culture and 
the store of knowledge No exposition of the laison d’etre and pur- 
pose of this publication could have been more clear and instructive 
than that of the editoi, George Rosen, in his timely' and interesting 
prologue to the initial number of volume 1 

The medical thought of the past is, indeed an important element 
m the training of the physician and his collaborators, professional 
and lay , especially m times like the present There is m the United 
btates only one other publication m this field the Bulletin of the Hutoiy 
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of Medicine, edited by Siegenst The Journal will supplement, rather 
than compete with it, and it welcomes, as it now presents, contribu- 
tions on such aspects of the subject as public health, nursing, pharmacy, 
veterinary medicine and dentistry, as well as biographies of outstanding 
workers in these fields and in the many arts and sciences that impinge 
on medicine 

The table of contents lists chapters on “Animal Substances in 
Materia Medica” (MacKinney), “Galenicals of Vesahus” (Singer), 
“Pharmacopoeias in World History” (Urdang), “Earliest Dentistry 
Wood-Cuts” (Proskauer), “Incubator and Taboo” (Ackerknecht), 
“Medical Education m 17th Century England” (Phyllis Allen) , and 
biographic notes on William Blake and John Hunter (Jane Oppen- 
heimer) and on Waterhouse, Harrison, and de Monserrate, author of 
the first anatomy m the Spanish language (Saunders and O’Malley) 
“Notes and Queries” (editor, Fisch) and “Book Reviews” deal with 
similar topics and personalities 

This is rich fare, indeed, and holds much of interest for those who 
have leisure and inclination to browse in the highways and byways 
(Gifford) of medicine Many of the chapters are richly illustrated 
with woodcuts from old treatises and manuals In this connection, it 
is a matter of regret that most of the reproductions are on too small 
a scale and are badly reproduced The paper stock may in part be 
responsible for this shortcoming While it is matt, free from glare, 
and so, very easy on the eyes it, unfortunately, allows the ink to spread 
so that not a few minor details are lost This applies as well to the 
text of subtitles and explanatory notes, especially those in Latin or m 
German (Gothic) type, which would add so greatly to the pleasure 
of medicolnstorical study if they were not practically illegible If m 
future issues of the journal these illustrative woodcuts were reproduced 
on special (calendered ? ) paper and, if possible, on a larger scale, little 
would be lacking for full enjoyment of this artistically and culturally 
valuable publication Percy Fridenberg 


News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Alumni Meeting of New York Eye and Ear Infirmary — The first 
alumni meeting of the New York Eye and Ear Infirmary since the war 
will be held at 9 a m , Sept 7, 1946, at the New York Eye and Ear 
Infirmary, to be followed by a dinner at the University Club the same 
evening 

Communications should be addressed to B F Payne, M D , acting 
secretary-treasurer, New York Eye and Ear Infirmary, 218 Second 
Avenue, New York 3 



Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P Bailhart, 66 Boulevard Saint-Mxchel, Paris, 6°, France 
Secretary-General Prof M Van Duyse, Umversite de Gand, Gand, Prov Ost- 

flandern, Belgium ^ _ , , c , 

All correspondence should be addressed to the Secretariat, 66 Boulevard Samt- 

Michel, Paris, 6 e , France 

International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stockholm, Sweden 
Secretary Dr Elders, Jerbanenegade 41, Copenhagen, Denmark 

International Organization Against Trachoma 
President -Dr A F MacCallan, 17 Horseferry Rd , London, England 

Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St, Chicago 
Executive Secretaries Dr Conrad Berens, 35 E 70th St , New York Dr M E 
Alvaro, 1511 Rua Consolacao, Sao Paulo, Brazil 
Place Habana, Cuba Time February 1948 


FOREIGN 

All-In Dr a Ophthalmological Society 

President Dr B K Narayan Rao, Mmto Ophthalmic Hospital, Bangalore 
Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , Madras 

British Medical Association, Section on Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, Scotland 
Sccretarj Dr Frederick Ridley, 12 Wimpole St, London, W 1 


Chengtu Ophthalmological Society 
President Dr Eugene Chan 

Secretary Dr D S Shen, Eye, Ear, Nose and 'Throat Hospital, Chengtu, 
Szechuan, China 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, Szechuan, China 


Chinese Ophthalmology Society 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Sccretarj Dr F S Tsang, 221 Foochow Rd , Shanghai 


Chinese Ophthalmological Society of Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Sccretarj Dr C K Lin, 180 Hsi-Lo-jen Chienmeng, Peiping 
ace Peipin g Union Medical College, Peiping Time Last Fr.day of each month 

make S thL et h?t e L° f ^°f ietic ^ f e jested to furnish the information necessary to 
make tins list complete and keep it up to date J 
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Faculty of Ophthalmologists 

President Brig Sir Stewart Duke-Eider, 63 Harley St, London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn Fields, London, W C 2, England 

German Ophthalmological Society 

President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 
President Prof I Imre, Budapest 

Assistant Secretary Dr Stephen de Grosz, University Eye Hospital, Mariautca 39, 
Budapest 

All correspondence should be addressed to the Assistant Secretary 

Midland Ophthalmological Society 

President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary Mr T Harrison Butler, 61 Newhall St, Birmingham 3, England 
Place Birmingham and Midland Eye Hospital 

North of England Ophthalmological Society 

President Mr E F Wilson, 24 Upper Northgate St, Chester * 

Secretary Mr William M Muirhead, 70 Upper Hanover St, Sheffield 3 
Place Manchester, Leeds, Newcastle-upon-Tyne, Liverpool, Sheffield and Bradford, 
in rotation Time October to May 

Ophthalmological Society of Australia 

President Dr J Rmgland Anderson, Astor House, 108 Collms St, Melbourne, 
Victoria 

Secretary Dr D A Williams, 27 Commonwealth St, Sydney 
Place Melbourne Time Oct 20-26, 1946 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St, Cairo 

All correspondence should be addressed to the Secretary, Dr Mohammed Khalil 

Ophthalmological Society of Hospital de Nuestra Senora de la Luz 

Chairman Dr Manuel J Icaza y Dublan, Mexico, D F, Mexico 
Secretary Dr Jorge Meyran, Mexico, D F, Mexico 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, Church Square, Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 Parliament St, Cape Town 

Ophthalmological Society of the United Kingdom 

President Mr Charles B Goulden, 89 Harley St, London 
Secretary Mr Frank W Law, 30 Devonshire PI , London, W 1 
Place London Time May 30-June 1-2, 1946 

, Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India. 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 
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Oxford Ophthalmological Congress 

Master Mr P G Doyne, 60 Queen Anne St , London, W 1, England 
Secretary-Treasurer Dr F A Anderson, 12 St John’s H.ll, Shrewsbury, England 

Time July 4-6, 1946 


Palestine Ophthalmological Society 
President Dr Arieh Feigenbaum, Abyssinian St 15, Jerusalem 
Secretary Dr E Sinai, Tel Aviv 


Polish Ophthalmological Society 


President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretary Dr J Sobanski, Lindley’a 4, Warsaw 
Place Lmdley’a 4, Warsaw 


Revista Brasileira de Oftalmologia 

President Dr Caldas Bntto, Largo de Carioca 5-6° andar, Rio de Janeiro, Brazil 
Secretary Dr Evaldo Campos, R Rodrigo Silva 7-1° andar, Rio de Janeiro, Brazil 
Place Rio de Janeiro, Brazil Time Third Friday of every month from April 
to December 


Royal Society of Medicine, Section of Ophthalmology 

President Col F A Juler, 96 Harley St , London, W 1, England 
Secretary Dr Harold Ridley, 60 Queen Anne St, London, W 1, England 

Sao Paulo Society of Ophthalmology 
President Silvio de Almeida Toledo, Barao de Ilapetmmga St, 88, 5° Andar, 
Sao Paulo, Brazil 

Secretary Dr Plinio de Toledo Piza, Enfermana Santo Luzia, Santa Casa de 
Misencordia, Cesario Motta, St 112, Sao Paulo, Brazil 

Scottish Ophthalmological Club 
President Dr S Spence Meighan, 13 Woodside PI, Glasgow, C 3 
Secretary Dr Alexander Garrow, 15 Woodside PI , Glasgow, C 3 
Place Edinburgh and Glasgow, m rotation 

Sociedad Argentina de Oftalmologia 
Chairman Dr Jorge Malbran, Buenos Aires 
Secretary Dr Benito Just Tiscornia, Santa Fe 1171, Buenos Aires 

Sociedad Oftalmologia del Litoral, Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, Rosario 
Secretary Dr Arturo Etchemendigaray, Villa Constitucion, Santa Fe 
Place Rosario Time Last Saturday of every month, April to November All 
correspondence should be addressed to the President 


SoCIEDADE DE OFTALMOLOGIA DEL NORTE 

President Dr Alberto Cardenas 

Secretary Dr Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina 
SOCIEDADE DE OFTALMOLOGIA DE MlNAS GERAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 2251, Bello Horizonte, Minas 
Geraes, Brazil 

Secretary Dr Enmo Coscarelli, Rua Aimores 1697, Bello Horizonte, Mmas Geraes 
Brazil ’ 


' SoCIEDADE DE OFTALMOLOGIA E OtORRINOLARINGOLOGLA DE 

Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera Cruz, Apartamento 134 
Borto Alegre, Rio Grande do Sul ' 

SCCr do Sul 0 " Fernand ° VogCS Alves > Caixa Postal 928 ' P °rto Alegre, Rio Grande 
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SOCIEDADE DE OPHTHALMOLOGIA E OtO-RhINO-LaRYNGOLOGIA DA BAHIA 

President Dr Theonilo Amorim, Barra Avenida, Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

Societa Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del Gianicolo, 1, Rome 

Societe Francaise d’Ophtalmologie 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Paris, 7® 

Society of Swedish Ophthalmologists 
President Prof K G Ploman, Stockholm 

Secretary Dr K O Granstrom, Sodermalmstorg 4, III tr, Stockholm, So 

Tel Aviv Ophthalmological Society 

President Dr D Arieh-Friedman, 96 Allenby St, Tel Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik St, Tel Aviv, Palestine 

NATIONAL 

American Medical Association, Scientific Assemble, Section 
on Ophthalmology’ 

Chairman Dr Derrick Vail, 55 E Washington St, Chicago 
Secretary Dr R J Masters, 23 E Ohio St, Indianapolis 

American Academy of Ophthalmology and Otolaryngologi , 

Section on Ophthalmology 

President Dr Gordon B New, Mayo Clinic, Rochester, Minn 
President-Elect Dr Alan C Woods, Johns Hopkins Hospital, Baltimore 5 
Executive Secretary-Treasurer Dr William L Benedict, 100— 1st Ave Bldg, 
Rochester, Minn 

Place Palmer House, Chicago Time Oct 13-18, 1946 

American Ophthalmological Society 

President Dr John W Burke, 1740 M St W, Washington, D C 
Secretary-Treasurer Dr Walter S Atkinson, 129 Clinton St , Watertown, N Y 

Association for Research in Ophthalmology, Inc 
Chairman Dr Conrad Berens, 35 E 70th St, New York 

Secretary-Treasurer Major Brittain F Payne, School of Aviation Medicine, 
Randolph Field, Texas 

Assistant Secretary-Treasurer Dr Hunter Romame, 35 E 70th St, New York 

Canadian Medical Association, Section on Ophthalmology 

President Dr Alexander E MacDonald, 170 St George St , Toronto 5 
Secretary-Treasurer Dr L J Sebert, 170 St George St, Toronto 5 

Canadian Ophthalmological Society 

President Walter W Wright, 170 St George St, Toronto 5 
Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 1509 Sherbrooke St W, 
Montreal 
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President 
Secretary 
Executive Director 
Place New York 


National Society for the Prevention of Blindness 
Mr Mason H Bigelow, 1790 Broadway, New York 

Miss Regina E Schneider, 1790 Broadway, New York 

Mrs Eleanor Brown Merrill, 1/90 Broadway, New York 
Time Nov 25-27, 1946 


SECTIONAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 

President Dr Anthony Ambrose, 31 Lincoln Park, Newark 
Secretary Dr William F Keim Jr, 15 Washington St , Newark 2 
Place 91 Lincoln Park South, Newark Time 8 45 p m, second Monday of 
each month, October to May 


Central Illinois Society of Ophthalmology and Otolaryngology 

President Dr Stuart Broadwell, 101 l A N 5th St, Springfield, 111 
Secretary-Treasurer Dr William F Hubble, 861-867 Citizens Bldg , Decatur, 111 


Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr P G Spelbrmg, 131 S Barstow St, Eau Claire 
Secretary Dr G L McCormick, 650 S Central Ave, Marshfield 

Hawaii Eye, Ear, Nose and Throat Society 

President Dr F J Pinkerton, 7 Young Hotel Bldg, Honolulu 
Secretary-Treasurer Dr L Q Pang, 52 S Vineyard St, Honolulu 39 
Place Honolulu Time Third Thursday of each month 

New England Ophthalmological Society 

President Dr Howard F Hill, 177 Mam St, Waterville, Maine 
Secretary-Treasurer Dr Merrill J King, 264 Beacon St , Boston 16 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8pm, third Tuesday of each month from November to April, inclusive 


Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI , Denver 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St, San Francisco 

Puget Sound Academy of Ophthalmology and Oto-Laryngology 

President Dr Julius A Weber, 640 Stimson Bldg, Seattle 1, Wash 
Secretary-Treasurer Dr Barton E Peden, 301 Stimson Bldg, Seattle 1, Wash. 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month except 
June, July and August 


Rock River Valley Eye, Ear, Nose and Throat Society 
President Dr J Sheldon Clark, Sterling, rfl 

Secretary-Treasurer Dr Harry R Warner, 321 W State St, Rockford, 111 
Place Rockford, 111 , or Janesville or Beloit, Wis Time Third Tuesday of each 
month from October to April, inclusive 


Saginaw Valley Academy of Ophthalmology and Otolaryngology 

President Dr A R McKinney, 330 S Washington St , Saginaw, Mich 
Secretary-Treasurer Dr Harold H Heuser, 207 Davidson Bldg, Bay City Mich 
Place Saginaw or Bay City, Mich Time Second Tuesday of each month^ except 
July, August and September ’ pi 
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Sioux Valley Eye and Ear Academy 

President Dr J C Decker, 515 Francis Bldg, Sioux City, Iowa 
Secretary-Treasurer Dr J E Dvorak, 408 Davidson Bldg, Sioux City, Iowa 

Southern Medical Association, Section on Ophthalmology 
and Otolaryngology 

Chairman Dr Savage Zerfoss, 165— 8th Ave N , Nashville 3, Tenn 
Secretary Dr Alston Callahan, 908 S 20th St, Birmingham 5, Ala 
Place Miami, Florida Time Nov 6, 1946 

Southwestern Academy of Eye, Ear, Nose and Throat 

President Dr H L Brehmer, 221 W Central Ave , Albuquerque, N Mex 
Secretary Dr A E Cruthirds, 1011 Professional Bldg, Phoenix, Anz 

Southwestern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank Bldg, Battle Creek 
Secretary-Treasurer Dr Kenneth Lowe, 25 W Michigan Ave , Battle Creek 
Time Last Thursday of September, October, November, March, April and May 

Western Pennsylvania Eye, Ear, Nose and Throat Society 
President Dr J V Foster, State College 

Secretary-Treasurer Dr J McClure Tyson, Deposit National Bank Bldg , Dubois 

STATE 

Arkansas State Medical Society, Eye, Ear, Nose and Throat Section 

President Dr E C Moulton, 619 Garrison Ave, Fort Smith 
Secretary Dr K W Cosgrove, 7 Urquhart Bldg, Little Rock 

Colorado Ophthalmological Society 

President Dr George H Stme, 23 E Pikes Peak Ave, Colorado Springs 
Secretary Dr J Leonard Swigert, 320 Republic Bldg, Denver 
Place University Club, Denver Time 7 30 p m , third Saturday of each month, 
October to May, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr Paul B MacCready, 442 Temple St, New Haven 
Secretary-Treasurer Dr W H Turnley, 1 Atlantic St, Stamford, Conn 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr William O Martin Jr, Doctors Bldg, Atlanta 
Secretary-Treasurer Dr C K McLaughlin 666 Cherry St, Macon 

Indiana Academy of Ophthalmology and Oto-Laryngology 

President Dr W E Stewart, 721 Wabash Ave, Terre Haute 
Secretary Dr Russell A Sage, 23 E Ohio St , Indianapolis 
Place French Lick Time First Wednesday m April 

Iowa Academy of Ophthalmology and Oto-Laryngology 
President Dr S A O’Brien, 1 N Federal Ave, Mason City 

Kansas State Medical Society, Section on Ophthalmology and 

Otolaryngology 

President Dr W B Granger, Emporia 

Secretary Dr George F Gsell, 911 Beacon Bldg, Wichita 2 


directory 


379 


Louisiana-Mississippi Ophthalmological and Otolaryngological Society 
President Dr George S Adkins, 121 N President St , Jackson, Miss 
Secretary-Treasurer 


r e b AOKinS, 161 IN jrica iuuii. wji., J 

' p r Edley H Jones, 1301 Washington St , Vicksburg, Miss 


Medical Society of the State of Pennsylvania, Section on 
Eye, Ear, Nose and Throat Diseases 

Chairman Dr William T Hunt Jr, 1205 Spruce St, Philadelphia 7 
Secretary Dr Gabriel Tucker, 250 S 18th St, Philadelphia 3 


Michigan State Medical Society, Section of Ophthalmology 

and Otolaryngology 

Chairman Dr Edmond L Cooper, 1553 Woodward Ave, Detroit 26 
Secretary Dr Ralph H Gilbert, 110 Fulton St E, Grand Rapids 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Karl C Wold, 1051 Lowry Bldg , St Paul 2 
Secretary Dr William A Kennedy, 372 St Peter St, St Paul 2 
Time Second Friday of each month from October to May 


Montana Academy of Oto-Ophthalmology 

President Dr H Casebeer, 44 W Park Ave , Butte 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg, Great Falls 


Nebraska Academy of Ophthalmology and Otolaryngology 

President Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Secretary-Treasurer Dr John Peterson, 1307 N St, Lincoln 


New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr C W Buvmger, 50 W ashmgton St , East Orange 
Secretary Dr Z Laurence Griesemer, 1145 E Jersey St , Elizabeth 

New York State Medical Society, Eye, Ear, Nose and 
Throat Section 

Chairman Dr Maxwell D Ryan, 660 Madison Ave , New York 21 
Secretary Dr Thomas H Johnson, 30 W 59th St , New York 


North Carolina Eye, Ear, Nose and Throat Society 
President Dr A J Ellington, 412 S Spring St, Burlington 
Secretary Dr J A Harrill, Bowman Gray School of Medicine, Wmston-Salem 
Place Hendersonville Time Sept 16-19, 1946 


North Dakota Academy of Ophthalmology and Oto-Laryngology 

President Dr E D Perrin, 221-5th St , Bismarck 
Secretary-Treasurer Dr M T Lampert, Minot 


Oregon Academy of Ophthalmology and Oto-Laryngology 
President Dr Wilfred Belnap, 833 S W 11th Ave, Portland 
Secretary-Treasurer Dr C W Kuhn, 1020 S W Taylor St, Portland 5 
i lace Good Samaritan Hospital, Portland Time Third Tuesday of each month 


Pennsylvania Academy of Ophthalmology and Otolaryngology 

President Dr Thomas F Furlong Jr , 36 Parking Plaza, Ardmore 
Secretary Dr Benjamin F Souders, 143 N 6th St, Reading 
I inie Last week m April 
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Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St, Providence 
Place Rhode Island Medical Society, Library, Providence Time 8 30 p m , 
second Thursday in October, December, February and April 

South Carolina Society of Ophthalmology and Otolaryngology 

President Dr J H Stokes, 125 W Cheves St, Florence 
Secretary-Treasurer Dr Roderick Macdonald, 330 E Mam St, Rock Hill 
Place Hendersonville, N C Time Sept 16-19, 1946 

Tennessee Academy of Ophthalmology and Otolaryngology 
President Dr George Burchfield, Maryville 

Secretary-Treasurer Dr Sam H Sanders, 1089 Madison Ave , Memphis 

Texas Ophthalmological and Oto-Laryngological Society 

President Dr F H Rosebrough, 603 Navarro St , San Antonio 
Secretary Dr M K. McCullough, 1717 Pacific Ave, Dallas 

Utah Ophthalmological Society 

President Dr E B Fairbanks, 315 Medical Arts Bldg, Salt Lake City 
Secretary-Treasurer Dr Dean Spear, 516 Boston Bldg , Salt Lake City 
Place University Club, Salt Lake City Time 7 00 p m, third Monday of 
each month 

Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Thomas E Hughes, 1000 W Grace St , Richmond 
Secretary-Treasurer Dr Francis H McGovern, 105 S Union St, Danville 

West Virginia State Medical Association, Eye, Ear, Nose and 

Throat Section 

President Dr George Traugh, 309 Cleveland Ave , Fairmont 
Secretary Dr Welch England, 621 y 2 Market St , Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and Otolaryngology 

President Dr E L Mather, 39 S Mam St, Akron, Ohio 
Secretary-Treasurer Dr V C Malloy, 2d National Bank Bldg , Akron, Ohio 
Time First Monday in January, March, May and November 

Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Clme, 153 Peachtree St N E , Atlanta, Ga 
Secretary Dr Lester A Brown, 815 Doctors Bldg, Atlanta, Ga 
Place Academy of Medicine Time 7 30 p m , fourth Monday of each month 
from October to May 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Jonas Friedenwald, 1212 Eutaw PI , Baltimore 
Secretarj Dr Fred Reese, 330 N Charles St , Baltimore 1 
Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m, 
fourth Thursday of each month from October to March 
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Birmingham Eye, Ear, Nose and Throat Club 
President Each member, in alphabetical order 

Secretary Dr W Chunn Parsons, 425 Woodward Bldg , Birmingham, Ala 
Place Tutwiler Hotel Time 6 30 pm, second Tuesday of each month, Sep- 
tember to May, inclusive 


Brooklyn Ophthalmological Society 

President Dr Benjamin C Rosenthal, 140 New York Ave, Brooklyn 
Secretary-Treasurer Dr Louis Freimark, 256 Rochester Ave, Brooklyn 13 
Place Kings County Medical Society Bldg, 1313 Bedford Ave Time Third 

Thursday in February, April, May, October and December 

* 

Buffalo Ophthalmologic Club 

President Dr William M Howard, 389 Linwood Ave , Buffalo 9 
Secretary-Treasurer Dr Sheldon B Freeman, 196 Linwood Ave, Buffalo 9 
Time Second Thursday of each month from October to May 


Chattanooga Society of Ophthalmology and Otolaryngology 
President Each member, in alphabetical order 

Secretary Dr Douglas Chamberlain, Providence Bldg, Chattanooga, Tenn 
Place Mountain City Club Time Second Thursday of each month from 
September to May 


Chicago Ophthalmological Society 

President Dr W A. Mann, 30 N Michigan Ave, Chicago 2 
Secretary Dr J. R Fitzgerald, 3215 W North Ave , Chicago 
Place Continental Hotel, 505 -N Michigan Ave Time Third Monday of each 
month from October to May 


Cincinnati General Hospital Ophthalmology Staff 

Chairman Dr D T Vail, 441 Vine St , Cincinnati 
Secretary Dr A A Levin, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , third Friday of each month 
except June, July and August 


Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg , Cleveland 
Secretary Dr H H Wygand, 624 Guardian Bldg, Cleveland 
Time Second Tuesday in October, December, February and April 

College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Burton Chance, 317 S 15th St , Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St , Philadelphia 

Time Third Thursday of every month from October to April, inclusive 

Columbus Ophthalmological and Oto-Laryngological Society' 

Chairman Dr M Goldberg, 328 E State St , Columbus, Ohio 
Secretary-Treasurer Dr W J Miller, 21 E State St, Columbus, Ohio 
Place University Club Time 6 15 p m , first Monday of each month, from 
October to May, inclusive 


Corpus Christi Eye, Ear, Nose and Throat Society 
Chai Texas E>r L W ° Janssen> 710 Mcdlcal Professional Bldg , Corpus Christi, 

tS,?730 D o m 51 ? M ' d . ,cal p rofess«mal Bldg, Corpus Chnstr, Texas 

iime o ou p m , third Tuesday ot each month from October to May 
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Dallas Academy of Ophthalmology and Oto-Laryngology 

President Dr Speight Jenkins, 1719 Pacific Ave, Dallas, Texas 
Secretary Dr L Darrough, Dallas Medical and Surgical Clinics, Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m , first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 

Des Moines Academy of Ophthalmology and Otolaryngology 

President Dr H I McPherrin, 406-6th Ave, Des Moines, Iowa 
Secretary-Treasurer Dr C C Jones, Bankers Trust Bldg, Des Moines, Iowa 
Time 7 45 p m , fourth Monday of every month from September to May 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 
Secretary Dr Wesley G Reid, 974 Fisher Bldg, Detroit 2 
Place Club rooms of Wayne County Medical Society Time First Monday of 
each month, November to April, inclusive 

Detroit Ophthalmological Society 

President Dr Bruce Fralick, 201 S Main St , Ann Arbor, Mich 
Secretary Dr William S Gonne, 619 David Whitney Bldg, Detroit 26 
Place Club rooms of Wayne County Medical Society Time 6 30 p m, third 
Thursday of each month from November to April, inclusive 

Eastern New York Eye, Ear, Nose and Throat Association 

President Dr Frank C Furlong, 713 Union St , ^Schenectady 
Secretary-Treasurer Dr E Martin Freund, 762 Madison Ave, Albany 
Time Third Wednesday in October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr C R Lees, 602 W 10th St , Fort Worth 2, Texas 
Secretary-Treasurer Dr Van D Rathgeber, 1305 Medical Arts Bldg, Fort 
Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Friday of each 
month except July and August 

Houston Academy of Medicine, Ophthalmological and 
Oto-Laryngological Section 

President Dr J Matt Robison, 1304 Walker Ave, Houston, Texas 
Secretary Dr John H Barrett, 1304 Walker Ave , Houston, Texas 
Place River Oaks Country Club Time 6 30 p m , second Thursday of each 
month from October to June 

Indianapolis Ophthalmological and Otolaryngological Society 

President Dr J Jerome Littell, 603 Hume Mansur Bldg, Indianapolis 
Secretary Dr J Lawrence Sims, 23 E Ohio St, Indianapolis 
Place Indianapolis Athletic Club Time 6 30 p m , second Thursday of each 
month from November to May 

Kansas City Society of Ophthalmology and Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas City, Mo 
Secretary Dr W E Keith, 1103 Grand Ave , Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work. 
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Long Beach Eye, Ear, Nose and Throat Society 

Chairman Dr Francis Carl Hertzog, 117 E 8th St, Long Beach, Calif 
Secretary-Treasurer Dr Robert G Thornburgh, 117 E 8th St .Long Beach, Cal f 
Place Seaside Hospital Time Last Wednesday of each month from October to 

May 


Los Angeles Society of Ophthalmology and Otolaryngology 

President Dr A R Robbins, 1930 Wilshirc Blvd , Los Angeles 
Secretary-Treasurer Dr K C Brandenburg, 110 Pine Ave , Long Beach 2, Calif 
Place Los Angeles County Medical Association Bldg , 1925 Wilshirc Blvd Time 
6 30 p m , fourth Monday of each month from September to May, inclusive 


Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg , Louisville, Ky 
Secretary-Treasurer Dr J W Fish, 321 W Broadway, Louisville, Ky 
Place Brown Hotel Time 6 30 p m, second Thursday of each month from 
September to May, inclusive 


Lower Anthracite Eye, Ear, Nose and Throat Society 
Chairman Each member in alphabetical order 

Secretary Dr James J Monohan, 31 S Jardin St, Shenandoah, Pa 

Medical Society of the District of Columbia, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W , Washington 
Secretary Dr Frazier Williams, 1801 I St N W , Washington 
Place 1718 M St N W Time 8pm, third Friday of each month from October 
to April, inclusive 

Memphis Society or Ophthalmology and Otolaryngology 

Chairman Each member, in alphabetical order 
Secretary Dr Sam H Sanders, 1089 Madison Ave , Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 8pm, 
second Tuesday of each month from September to May 

Milwaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin Ave, Milwaukee 
Secretary-Treasurer Dr Frank G Treskow, 411 E Mason St, Milwaukee 2 
Place University Club Time 6 30 p m , fourth Tuesday of eacli month from 
October to May 


Montgomery County Medical Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical Bldg , Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg , Dayton, Ohio 
Place Van Cleve Hotel Time 6 30 p m , first Tuesday of each month from 
October to June, inclusive 


Montreal Ophthalmological Society 

President Dr J Rosenbaum, 1396 Ste Catherine St W, Montreal Canada 
Secretary Dr L Tessier, 1230 St Joseph Blvd E, Montreal, Canada 
lime Second Thursday of October, December, February and April 


Nashville Academy of Ophthalmology and Otolaryngology 
Chairman Dr M M Cullom, 700 Church St, Nashville, Tenn 
ecretary Dr R E Sullivan, 432 Doctors Bldg, Nashville 3, Tenn 

LXowToMaf 1 ' 1 T ' mC 6 30 P m ’ ‘ ted M ° nday ° S «* "»* 
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New Orleans Ofhthalmological and Otolary ngological Society 

President Dr W B Clark, 1012 American Bank Bldg, New Orleans 
Secretary Dr Mercer G Lynch, 1018 Maison Blanche Bldg, New Orleans 
Place Louisiana State University Medical Bldg Time 8 p m , second Tuesday 
of each month from October to May 

New York Academy of Medicine, Section of Ophthalmology 

Chairman Dr Brittain F Payne, 17 E 72d St, New York 21 

Secretary Dr Milton Berliner, 57 W 57th St , New York 

Time 8 30 p m , third Monday of every month from October to May, inclusive 

New York Society for Clinical Ophthalmology 

President Dr Benjamin Friedman, 6 W 77th St, New York 
Secretary Dr Benjamin Esterman, 983 Park Ave, New York 28 
Place New York Academy of Medicine, 2 E 103d St Time 8pm, first Mondaj 
of each month from October to May, inclusive 

Oklahoma City Academy of Ophthalmology and Otolaryngology 

President Dr S R Shaver, 117 N Broadway, Oklahoma City 
Secretary Dr William Mussil, Medical Arts Bldg, Oklahoma Citj 
Place University Hospital Time Second Tuesday of each month from Sep- 
tember to Maj 

Omaha and Council Bluffs Ophthalmologic yl and 
Oto-Laryngological Society 

President Dr A A Steinberg, 1502 Farnam St, Omaha 
Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg , Omaha 2 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6pm dinner, 7pm 
program, third Wednesday of each month from October to May 

Passaic-Bergen Ofhthalmological Club 

President Dr Thomas Sanfacon, 340 Park Ave , Paterson, N J 
Secretary-Treasurer Dr J Averbach, 435 Clifton Ave , Clifton, N J 
Place Paterson Eye and Ear Infirmary Time 9 p m, last Friday of everv 
month, except June, July and August 

Philadelphia County Medical Society, Ey'e Section 

President Dr L Waller Winckler, Philadelphia 

Secretary Dr Robert T M Donnelly, 255 S 17th St , Philadelphia 

Time First Thursday of each month from October to May 

Pittsburgh Ophthalmological Society 
President Dr Ja\ G Linn, Jenkins Arcade, Pittsburgh 
Secretan Dr Robert J Billings, Jenkins Arcade, Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September 

I 

Reading Eye, Ear, Nose ynd Throat Society 

President Dr Claude W Bankes, 212 N 6th St , Reading, Pa 
Secretary Dr Paul C Craig, 232 N 5th St, Reading, Pa 

Place Wyomissing Club Time 6 30 p m , third Wednesday of each month 
from September to Juh 
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Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg , Richmond, Va 
Secretary Dr Clifford A Folkes, Professional Bldg , Richmond, Va 
Place Westmoreland Club Time 6pm, second Monday of each month from 

October to May 


Rochester Eye, Ear, Nose and Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St , Rochester N Y 
Secretary-Treasurer Dr Charles T Sullivan, 277 Alexander St , Rochester, N 


Y 


St Louis Ophthalmic Society 

President Dr A Lange, 3903a Olive St , St Louis 
Secretary Dr William Klemberg, Frisco Bldg , St Louis 

Place Oscar Johnson Institute Time Fourth Friday of each month from October 
to April, inclusive, except December, at 8 00 p m 


San Antonio Ophthalmo-Oto-Laryngoi ogical Society 

President Dr Belvrn Pritchett, 705 E Houston St , San Antonio 5, Texas 
Secretary-Treasurer Lt Col John L Matthews, AAF School of Aviation Medi- 
cine, Randolph Field, Texas 

Place San Antonio, Brooke General Hospital, Randolph Field or San Antonio 
Aviation Cadet Center Time 7pm, second Tuesday of each month from 
October to May 


San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr C B Cowan, 490 Post St, San Francisco 
Secretary Dr D Harrington, 384 Post St , San Francisco 
Place Society’s Bldg, 2180 Washington St, San Francisco. Time Fourth 
Tuesday of every month except June, July and December 

Shreveport Eye, Ear, Nose and Throvt Society 

President Dr David C Swearingen, Slattery Bldg, Shreveport, La 
Secretary-Treasurer Dr Kenneth Jones, Medical Arts Bldg, Shreveport, La 
Place Shreveport Chanty Hospital Time 7 30 p m , first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Laryngology , 

President Dr Robert L Pohl, W 1104, 21st Ave , Spokane, Wash 
Secretary Dr Malcolm N Wilmes, 407 Riverside Ave, Spokane, Wash 
Place Spokane Medical Library Time 8pm, fourth Tuesday of each month 
except June, July and August 

Syracuse Eye, Ear, Nose and Throat Society 

President Dr A H Rubenstein, 713 E Genesee St , Syracuse, N Y 
Secretary-Treasurer Dr I H Blaisdell, 713 E Genesee St, Syracuse, N Y 
Place University Club Time First Tuesday of each month except June Tulv 
and August ’ J y 


Toledo Eye, Ear, Nose and Throat Society 

Chairman Dr W W Randolph, 1838 Parkwood Ave, Toledo 2 

pS ta T i Roberts > 316 Michigan St , Toledo, Ohio ’ 

Toledo Club Time Each month except June, July and August 


Ohio 
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Toronto Academy of Medicine, Section of Ophthalmology 

Chairman Dr R G C Kelly, 14 Lynwood Ave, Toronto 5, Canada 
Secretary Dr Alfred J Elliot, 802 Medical Arts Bldg , Toronto 5, Canada 
Place Academy of Medicine, 13 Queens Park Time First Monday of each 
month, November to April 

Washington, D C , Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W , Washington, D C 
Secretary-Treasurer Dr Richard W Wilkinson, 1408 L St N W, Washington, 
DC 

Place Medical Society of District of Columbia Bldg, 1718 M St N W, Wash- 
ington, D C Time 7 30 p m, first Monday m November, January, March 
and May 


Wilkes-Barre Ophthalmological Society 
Chairman Each member in turn 

Secretary Dr' Samuel T Buckman, 70 S Franklin St , Wilkes-Barre, Pa 
Place Office of chairman Time Last Tuesday of each month from October 
to May 
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oculai symptoms are usually easily discovered seveial months aftei 
birth, but the cerebral signs are not so evident unless the child has definite 
cerebral agenesis or h} drocephalus or later shows pronounced mental 
retardation not related to loss of vision Apparently, the mildest forms 
of the ocular disease may occur as a small area of retinal atrophy or as 
a slight structural anomaly of the eye , the mildest cerebral disease ma> 
be an unrecognizable, slight cerebral dysplasia Clinically, the disease 
may affect only the eye, or perhaps only the biam One part of the 
syndrome may be observed clinically, and the other part may be dis- 
covered at autopsy In the severe form of the disease the infant may 
have early fetal hydrocephalus and detached, dystrophic retinas and 
may die m utero 

HISTORICAL SURVEY 

Rebolental Fibioplasia — The 18 cases of congenital encephalo- 
ophthalmic dysplasia in this study are similar to or identical with Term’s 
cases reported under the title of fibroplasia 1 The best definition of 
the teim was given in 1944, le when he stated 

The development of embryonic connective tissue m the meshwork of the persistent 
hyaloid artery system behind the crystalline lens as a result of improper develop- 
ment of the inner eye, usually de\ eloping 3 to S months after birth in the extremely 
premature infant, is a disease entity which I call “retrolental fibroplasia ” 

Terry’s first 6 cases lb were those of infants from 6 to 7 months 
of age with symptoms of blindness, nystagmoid movements and squint, 
noticed four to six months after birth The children At ere born prema- 
turely aftei ttventy-seven to thirty-six tveeks’ gestation, with tveights 
at birth of from 907 to 1,673 Gm The eyes shotved n)stagmoid move- 
ments, a shalloAV anterior chamber and a gray pupillary reflex due to 
a retrolental mass, which presumably tvas derived from mesodermal 
tissue Both eyes a\ ere involved in all cases In 1 eye a small aiea of 
chorioretinal atiophy tvas observed In anothei e)e the gray reflex, 
or membrane, was incomplete nasally, so that the fundus tvas seen 

In 2 cases there tveie posterior sjnechias, and in 3 cases the pupils 
reacted to light In 3 cases the eyes Avere small, and in 2 cases a 

1 Terry, T L (a) Extreme Prematuritv and Fibroblastic Chergrowth of 
Persistent Vascular Sheath Behind Each Crystalline Lens, Am J Ophth 25 203, 
1943, ( b ) Fibroblastic Overgrowth of Persistent Tunica Vasculosa Lentis in Pre- 
mature Infants II Report of Cases, Clinical Aspects, Arch Ophth 29 36 (Jan) 
1943, (c) IV Etiologic Factors, ibid 29 54 (Jan) 1943, (d) Fibroblastic Over- 
growth of Persistent Tunica Vasculosa Lentis in Infants Born Prematurely III 
Studies in Development and Regression of Hyaloid Arterv and Tunica Vasculosa 
Lentis, Am J Ophth 25 1409, 1942, ( e ) Retrolental Fibroplasia, Proc Inst Med 
Chicago 15 150, 1944, (/) Retrolental Fibroplasia in Premature Infants V 
Further Studies on Fibroplastic Overgrowth of Persistent Tunica Vasculosa Len- 
tis, 4.rch Ophth 33 203 (March) 1945 
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haloid aiteiy was seen The seventh, 01 last, case was that of an 
intant bom only tnenty-six days piematurely and weighing 3,421 Gm 
at bnth One eye was removed on the basis of a diagnosis of probab e 
letinoblastoma No hyaloid aitery or letiolental fibioplasia was found 
on pathologic examination A large cone of glial tissue piojected 
toiward fiom the optic nerve A few filaments of tissue connected 
the tip of the cone with the lens and the oia seriata Latei, Teriy 
omitted the seventh case from this series because the same disease 
occuried m anothei child in the family 

Pcisistent Hyaloid Aiteiy and Fib) o plasm The question arises 
whether or not this so-called retiolental fibroplasia is comparable to othei 
cases in the literature in which fibrous tissue was associated with a 
pei sistent hyaloid arteiy A review of 31 cases - collected from the 

2 (a) Nettleship, E Curatoi’s Pathological Report, Ophth Hosp Rep 

7 632, 1875 (b) Brailey, W A Curator’s Pathological Report, ibid 8 543, 

1876 (c) Gardiner, E J A Case of Persistent Hyaloid Canal and Artery, 

Arch Ophth 9 473, 1S80 (cf) de Wecker, cited by Gardiner 2c ( c ) Vassaux, G 
Persistance de 1’artere hyaloidienne et de la membrane pupillaire, ay ant determine 
des alterations intra-oculaires, simulant chmquement un neoplasme, Arch d’opht 

3 502 1883 (/) Snell, S Congenital Defects, Tr Ophth Soc U Kingdom 

4 349, 1S83 (g) Hess, C Zur Pathogenese des Mikrophthalmus, Arch f 

Ophth 34 148, 1888 (7i) ion Grolman, W Ueber Mikrophthalmus und 

Cataracta congenita vasculosa, ibid 35 187, 1889 (i) Collins, E T On the 

Deielopment and Abnormalities of the Zonule of Zmn, Ophth Hosp Rep 13 81, 
1892, (?) Pseudo-Glioma, ibid 13 361, 1892 (A.) Ridley, N C, and Mai shall 

C D Atypical Development of the Vitreous Persistent Hyaloid Artery, Tr 
Ophth Soc U Kingdom 18 188, 1898 (/) Salffner, B Bulbus Septatus, Arch 

f Ophth 54 552, 1902 («?) Parsons, J H Microscopical Section of Pseudo- 

Glioma Due to Congenital Membrane Behind the Lens, Tr Ophth Soc U King- 
dom 22 253, 1902, (?t) Sections from a Case of Microphthalmus, ibid 22*258, 
1902 (o) Fleming, P , and Parsons, J H Persistent Hyaloid Artery, ibid 
23 242, 1903 ( p ) de Vues, W M Ueber eine Missbildung des menschlichen 

Auges (Coloboma iridis, Katarakt, Strange und Gefasse im Glaskorper), Arch f 
Ophth 57 544, 1904 ( q ) Collins E T Developmental Deformities of the 

Crystalline Lens, Ti Sect Ophth, A M A, 1908, p 452 (r) Fibrous Tissue 

Foimation, Tr Ophth Soc U Kingdom 33 173, 1913 (s) Howard, H Multiple 

Congenital Abnormalities of the Eye, Tr Am Ophth Soc 15 244, 1917 (t) 

Lane, F Fibrovascular Sheath of the Lens, Arch Ophth 48 572, 1919 («) Lent, 

E J , and Lyon, M B Fibrovascular Sheath of the Crystalline Lens, Am J 
Ophth 5 706, 1922 ( v ) Gifford, S R Pseudoglioma and Remains of the Tunica 

Vasculosa Lentis, ibid 6 565, 1923 (w) Lloyd, R I Pseudoglioma, ibid 14 27, 

1931 Pollack, W B I Case of Pseudoglioma, Tr Ophth Soc U Kingdom 
43 263 1923 (y) Holmes, EL A Case of Persistent Hyaloid Canal, Arch 

Ophth 10 168, 1881 (s) Clarke, E Pseudoghoma m Both Eyes, Tr Ophth 
A* Kmgdom 18 130, 1898 {a!) Rockliffe, W C Pseudoghoma, ibid 18 

’ A 98 ( 6') Galloway, N P R Bilateral Pseudoghoma, ibid 52 553, 1922 

{c ) Heme, L Ueber das familiare Auftreten von Pseudoghoma congemtum bei 

(Footnote continued on next page) 
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literature in which a clinical diagnosis of persistent hyaloid artery had 
been made revealed the following grouping (1) 1 case of metastatic 
ophthalmitis, which may be discarded, (2) 2 clinical cases without post- 
lental fibrous tissue, m 1 of which a persistent hyaloid artery only was seen 
and in the other a network of vessels lay on the posterior capsule, (3) 

2 clinical cases in which a white reflex was seen unilaterally ,(4)3 clin- 
ical cases with a posterior polar cataract and a hyaloid artery, (5) 

3 clinical cases with a gray'- mass in the pupil, which on removal showed 
retrolental fibrous tissue but no hyaloid arteiy, and (6) 20 cases with 
a gray'- pupillary reflex, retrolental fibrous tissue and a persistent hyaloid 
artery 

The 26 cases of the last three groups may be classified undei retro- 
lental fibroplasia with a persistent hyaloid artery and are taken for 
analysis The symptoms were blindness, nystagmoid movements and 
a white pupillary reflex Prematurity was not mentioned It is remark- 
able that m every case the lesion was unilateral The anterioi chambei 
was observed to be shallow in 11 cases, and posterior synechias were 
present m 10 cases In 16 cases the symptoms pel taming to the abnoi- 
mal eye were noticed before the age of 6 months In 20 cases a pie- 
operative diagnosis of retinoblastoma was made Associated nonoculai 
conditions m these cases were not mentioned or aie not pertinent to 
this discussion 

Of the group, all but 3 eyes were removed Microphthalmos was 
evident m 12 eyes Retrolental fibrous tissue and the hyaloid artery 
were shown m histologic sections in 23 eyes In only 4 eyes was retinal 
detachment observed Of these, the retina was detached nasally m 
1 eye , m another it was detached eight years after the first ophthalmic 
examination, and m the other 2 eyes the retinas are described simply 
as detached by “albuminous material ” 

Thus it may be seen clinically that the disease called retrolental 
fibroplasia by Terry and the disease designated in the literature as 
connective tissue hyperplasia associated with a persistent hyaloid artery 
are appaiently different conditions They have the following signs m 
common gray pupillary reflex, shallow anterior chambei, posterior 
synechias and microphthalmos m the newborn Retrolental fibioplasia 
is bilateral and y usually appears in premature infants In the second 
disease, on the contrary, the hyperplastic mass associated with the per- 
sistent hyaloid artery is unilateral and is not related to pi ematurity 
Vision in the other eye is generally good The 18 cases fiom the Um- 

zwei Brudern und Amotio retime acq bei Vater und Sohn und uber Pseudoghom 
nut Nekrose der Uvea und Retina beim Sohn eines Vaters nut Iritis, Ztschr f 
Augenh 56 155, 1925 ( d ') Lachman, G L Bilateral Hemorrhagic Detachment 

of Retina m New Born Simulating Glioma, Am J Ophth 10 164, 1927 ( c ') 

Wetzel, J O Pseudoghoma of the Retina, ibid 24 164, 1941 
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versity of Chicago Clinics presented m this papei aie similar clinically 
to the cases reported by Teiry, but they cannot be regarded as instances 
of letrolental fibroplasia associated with a persistent hyaloid artery 

Encephalic Dysplasia — As far as I am able to determine, there are 
few cases of encephalic dysplasia reported in the literatuie which may 
be considered as coming under the classification of congenital encephalo- 
ophthalnnc dysplasia In a recent clinical case of retinal folds the 
lesion was reported to be associated with microcephaly and mental 
retardation, and m another clinical case 4 a retinal fold occurred m one 
eye and a retinal detachment m the other In at least 2 of the 5 cases J 
with lissencephaly there was no pupillary reaction to light In the 
1 case m which ophthalmoscopic examination was made no abnoimality 
was visible > 

A complete description of a patient having cerebral and retinal 
dysplasia was given by Wehrli G The infant was delivered fourteen 
days prematuiely with instruments because the membranes were rup- 
tured The othei twin survived and remained healthy The patient 
died at the age of 16 months of gastroenteritis At autopsy the eyes 
were observed to be normal m size The left eye was removed because 
ophthalmoscopic examination showed a small nodule m the retina near 
the disk The fundus of the other eye appeared normal Pathologic 
examination of the left eye revealed pronounced hypoplasia of the retina 
The stratified layers were thin, and the cells weie few and small The 
hypoplasia affected mainly the outer neurons The small tumor was 
composed of a double inner nuclear layer and many incompletely dif- 
ferentiated retinal cells, superimposed on an abnormally thin retina 
peripherally Beneath the tumor the retina was irregular and distorted 
The rest of the eye was normal The child was hydrocephalic The 
brain showed microgyria, macrogyria, heterotopias and small embryonal 
tumors of the ependyma The spinal cord was normal The disease 
in this case was like that m cases 9 and 10 of the present series 


REPORT OF CASES 


Ovei sixty physicians have aided m the study of these cases With- 
out the assistance of Dr Douglas N Buchanan, of the department of 
pediatrics, and Miss Miriam Norris, m the social service department 
of the University of Chicago, this study could not have been completed 


Congenital Retinal Folds and Microcephaly, Arch Ophth 


3 Gartner, S 
25 93 (Jan) 1941 

4 Guerry, D Congenital Retinal Folds, Am J Ophth 27 1132, 1944 

l }y, a ! k f’ £ E Lissencephaly, Arch Neurol & Psychiat 48*13 (July) 1942 
6 Wehrli, E Ueber der Mikro- und Makrogyne des Gehirnsanaloge Ent- 

pltr SSSt °T Se r n der Retina mit Bes P r echung der Epithelrosetten und der 
Pathogenese des Glioma, Arch f Ophth 60 302, 1905 
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All patients were repeatedly seen by me except for the eighth, v\ ho 
died twenty-four hours after birth The eyes were usually examined 
while the child was under general anesthesia In many cases the 
biomicroscope was employed 

Case 1 — M L, a white girl, was delivered by cesaiean operation in the 
University of Chicago Clinics on Oct 29, 1937, after six and one-half months’ 
gestation because the mother had toxemia of pregnancy The placenta and uteius 
of the mother were normal microscopically The weight of the child was 900 Gm , 
and the length was 37 cm The circumference of the head was 35 6 cm No 
physical abnormalities were found on examination The child was kept in an 
incubator for three weeks and was treated for weakness and anemia in the hos- 
pital until Jan 6, 1938 On discharge she was in good health and weighed 2,495 Gm 

The father and mother were born in the Netherlands The father, aged 41, 
had hypertensive heart disease The mother, aged 44, had essential hypertension 
and belonged to a family with a tendency toward essential hypertension Her 
fundi were normal in appearance after delivery The patient was the result of a 
second pregnancy, the first child, a girl, was 18 years of age and healthv No 
evidence of ancestral nervous or ocular disease was obtainable 

On April 27, 1938 the mother returned with the child to the Umversit\ Clinics 
When she had arrived home, she had incidentally noticed that the child, at the 
age of 9 weeks, was unable to see objects, but squinted, in bright sunlight 
Examination by the pediatrician showed that the child, a small, premature infant, 
was normal except for the eyes The blood count and urine were normal The 
Wassermann reaction of the blood was negative The child was referred to 
the eye clinic 

The eyes gave no reaction to light Searching nystagmoid movement;, veie 
observed The external ocular movements were unrestricted The lacrimal 
apparatus, lids and conjunctiva were normal The right cornea was 9 mm , 
and the left 9 mm , in diameter The anterior chambers vv ere shallow The 
pupils were dilated and fixed A greenish mass, which was derived from the 
retina, was seen back of each pupil The tactile tension of the right e>e was 
moderately higher than normal, and that of the left eye was normal A diagnosis 
of bilateral retinoblastoma was made On May 3, 1938 the right eye was removed 

On May 19 examination of the left eye showed a collapsed anterioi chamber, 
new vessels on the anterior surface of the ins, posterior synechias, a vascularized 
mass in contact with the posterior surface of the lens and a high tactile intra- 
ocular tension On May 21 the left eye was removed 

On Oct 22, 1940 mental retardation was noticed The Kuhlmann psychometric 
test gave an intelligence quotient of 41 Vocabulary and memory were poorlv 
developed 

In December 1940, according to the report of another institution, two psy- 
chologists and a psychiatrist found the child well and not physically handicapped 
or mentally retarded except for what could be ascribed to the loss of sight, as 
determined by informal examinations The weight was 10 9 Kg, and the circum- 
ference of the head v\ as 47 5 cm 

According to the statement from the county coroner’s physician, the child 
died on Feb 27, 1941, of a mass in the brain The diagnosis was not specific 
but was indicative of cerebral disease or hydrocephalus 

Pathologic Examination —Right Eye (fig 1 A) The ocular bulb displaced 
2 25 cc of 4 per cent alcohol The diameter of the bulb was 15 5 mm antero- 
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postei lorly and 15 5 m n, trausveisely The diameter of the cornea was 9 mm 
The depth of the antenor chamber was 0 4 mm The ffltrat.cn angle was partly 
open The canal of Schlemm was small and multiple channeled The choroid 
and the sclera were normal About one third of the posterior pigment layer of 
the ins around the pupil was adherent to the anterior capsule of the lens The 
lens was normal Remains of an embryonic vasculai system aiound the lens 
were not present Just behind the lens a few amorphous strands of vitreous were 
seen to fray out laterally and to extend as fibrils to the ciliary body and processes 
The space posterior to this was quite empty, and only one or two capillaries were 
present in the central serial sections 

On the inner surface of the pigment epithelium of the retina occasional small 
clumps of proliferating pigment cells and many ghost cells were seen In the 
macular region the ghost cells were fifteen cells deep m one small area The 
retina was detached in an area extending from the disk to the ciliary body 



Fig 1 (case 1) — Cross sections of ( A ) the light eye and ( B ) the left eye The 
lower part of B is the nasal side X 4 


The retinal mass had the shape of a blunt funnel The stem leading from the 
optic nerve was not completely closed and was w’alled with the nerve fibers 
The retinal vessels were in the middle of the stem The peripheral tissue of the 
anterior part of the detached, atrophic, lobulated retina consisted of a layer of 
irregular neuroepithehum In the lobules of the retina u'ere many large, empty 
cystic spaces, the largest of which w'as about 2 mm in diameter Scanty strati- 
fication of a few laj'ers was noticeable in the disorganized, distorted retinal 
tissues Several nests of pigment epithelial cells w'ere noted externally on the 
postenor surface of the retina The space between the pigment epithelium and 
the detached retina was filled with a serous exudate A few' lymphocytes were 
scattered throughout the retinal mass 

The optic nerve fibers were myelinated 

mea^urlfr (% ^ ^ dlSplaCed 2 5 CC of 8 ? er cei!t alcohol It 

measured la mm anteropostenorly and 15 5 mm transversely The diameter of 
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the cornea was 9 5 mm The filtration angle was partly open The canal 
of Schlemm was patent The anterior chamber was absent centrally and was 
0 4 mm deep peripherally The sclera was normal About one half of the pig- 
ment epithelium of the pupillary part of the iris was adherent to the anterior 
surface of the lens The central part of the pupillary space was filled with 
proliferating pigmented and unpigmented epithelial cells, corneal endothelial cells 
and connective tissue cells, which were adherent to the lens and to Descemet’s 
membrane The lens was normal No vessels were seen on or around the lens 
A serous exudate infiltrated the outer layers of the anterior half of the choroid 
The retinal pigment epithelium was slightly irregular A layer of ghost cells 
20 to 200 microns thick and occasional small, proliferating nodules of pigment 
epithelial cells, sometimes surrounding a hyaline center, were lying on the inner 
surface 

The retina was detached from the disk to the first ciliary process It was 
shaped like a short funnel The central stalk was walled with partly organized 
retina, which surrounded the retinal vessels No hyaloid artery was evident The 
main mass of retina was lobulated by fusion The lobule nasally possessed a 
thin glial wall, which was several cells thick A few large cystic spaces, filled 
with areolar connective tissue, were present On the temporal side the retina 
was fused to the first posterior ciliary processes The atrophic retina showed 
irregular stratification, microcysts, pseudorosettes and tubes of cells Just behind 
the posterior pole of the lens was an exceedingly thin, transverse, stratified con- 
nective tissue membrane, which frilled out laterally to join the retina, the ciliary 
body and the ciliary processes Several very small vessels and capillaries were 
seen in the areolar tissue behind the membrane An occasional lymphocyte and 
round cell were present m the retina 
The optic nerve was medullated 

Case 2 — D S , a white boy, was born at the end of twenty-eight weeks’ 
gestation, after a premature rupture of membranes, on July 10, 1939 in the Uni- 
versity of Chicago Clinics The mother, aged 31, was a primipara No instru- 
ments were used in the delivery The placenta was normal The infant was m 
good condition No signs of trauma, hemorrhage or other abnormalities were 
present The child was placed in an incubator On the eleventh day of life his 
weight was 955 Gm He had no cyanosis, jaundice or convulsions On discharge 
from the hospital, on September 19, the child weighed 2,535 Gm and was healthy 
The father was well, but his age was not obtained The relatives and ances- 
tors were free of ocular and nervous diseases 

On October 24 the child was examined in the pediatric clinic and was found 
to be normal for a premature infant 

On December 7 a gray mass was visible through the pupil of each eye 
Physical examination showed no abnormalities except for the eyes The blood 
count and the urine were normal The Wassermann reaction of the blood was 
negative The patient was referred to the eye clinic 

On December 13 an ophthalmic examination was made No measurement of 
vision was obtainable Bright light produced no blinking or movement of the 
eyes Externally the eyes were normal No restrjction of action of the external 
ocular muscles was evident The corneas were 9 5 mm in diameter 

The right cornea showed discrete, gray, deep opacities, 1 to 2 mm in diameter, 
distributed m seven loci equidistant rfom each other at the periphery and in a 
circle 2 5 mm from the limbus The superficial reflex was brilliant The rest 
of the cornea was clear No corneal blood -vessels or heratitic precipitates were 
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seen The anterior chamber was almost obliterated by the blue, thin ins lyi g 
against the cornea The pupillary margin of the ins was ragged and was adheren 
to the posterior surface of the cornea No keratitic precipitates or mdic vessels 
were seen The pupil was 3 mm in diameter and was fixed The lens and the 
lateral anterior portion of the vitreous were clear The fundal reflex was gray 
An irregular, gray, granular mass, best seen with a +18 D lens, filled the 
posterior part of the vitreous cavity Two lateral vessels crossed in the mass 
radially No details of the mass were observed 

The left cornea, 9 5 mm in diameter, was clear The anterior chamber was 
collapsed The blue, thin ins was flush against the posterior surface of the 
cornea The pupil was 5 mm in diameter and was fixed to light No posterior 
synechias were seen The lens was clear A red reflex was obtained nasally at 
the extreme periphery at 10 30 o’clock The rest of the fundus was obscured 
by a yellowish gray mass, which filled the cavum Several radial vessels in 
depressions passed to the center of the floating mass At the periphery of the 
mass, at 4 30 o’clock, was a small red blood clot, and at 11 o’clock, a group of 
fine vessels Only the anterior half of the bulb could be transilluminated The 
tension (Souter) was less than 10 mm in each eye 

A tentative diagnosis of bilateral retinoblastoma was made 

On December 18 the eyes were removed A course of twenty-four roentgen 
treatments was given to the orbits for possible extension of growth of the retino- 
blastomas 

On May 31, 1940 the mother, after twenty-three weeks’ gestation, had anothei 
premature infant, which was stillborn after premature rupture of the membranes 
Histopathologic examination revealed that the infant was a normal, previable 
fetus with normal eyes 

On May 3, 1943 the psychologists and psychiatrists again examined the' patient 
No phjsical or mental abnormalities except those referable to the eyes were 
evident The child was healthy and was becoming well adjusted to other children 
and to the home On July 9, 1945 his condition was unchanged 

Pathologic Examination — Right Eye The anteroposterior diameter of the 
bulb was 17 mm and the transverse diameter 17 mm ' The bulb displaced 4 cc 
of 1 per cent alcohol The diameter of the cornea was 9 5 mm The filtration 
angle was partly open The canal of Schlemm was patent The anterior chamber 
was 0 5 mm deep The sclera was normal The pigment layer of the iris at 
the pupillary margin was adherent to the lens capsule The stromal layer gave 
off projections one to three cells thick, which passed over the pupil onto the 
lens The lens was normal No vestigial embryonic vessels around the lens 
were seen The choroid was engorged Anteriorly, near the ciliary body, the 
external lamellas were separated by a serofibrous exudate The pigment epi- 
thelium showed a few minute clusters of proliferating cells on the inner surface 
At the equator a patch of ghost cells, 3 mm m width, was seen on the pigment 
epithelium 

The retina was detached from the disk to the ciliary body The stalkhke 
central structure was constricted in the middle The chief mass of retina was 
behind the lens and was fused to the posterior ciliary processes The anterior 
surface of the mass was 11 mm in diameter The branches of the central retinal 
vessels were enclosed in the stalk A small part of the atrophic retina was 
incompletely stratified A few large and many small tubular pseudorosettes were 

hWWi^ P ° Sten0r haIf of the retlna A fe w scattered small masses of red 
blood cells were present in the retinal strata of one lobule and m a few tubular 
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pseudorosettes A -few leukocytes, plasma cells and phagocytes were disseminated 
throughout the atrophic retina The space between the retina and the pigment 
epithelium was filled with a serous exudate 

Only a few, fine capillaries were seen in the dense transverse vitreous mem- 
branes adherent to the middle of the posterior surface of the lens capsule Lateral 
to the band of membranes was an areolar vitreous structure 
The optic nerve was apparently normal 

Left Eye (fig 2 A) The diameter of the bulb was 17 25 mm anteroposteriorly 
and 16 5 mm transversely The bulb displaced 4 cc of 1 per cent alcohol The 
diameter of the cornea w as 9 5 mm The canal of Schlemm was small 
and was covered partly by the trabeculae in the incomplete opening 
of the filtration angle The anterior chamber was 1 mm deep It 



Fig 2 — A (case 2), cross section of the left eye, showing detached retina and 
large nasal retinal cyst, B (case 3), cross section of the right eve X 4 


contained a small quantity of serous exudate The sclera was normal 
The pupillary pigmented border of the iris was adherent to the anterior capsule 
No capillaries and cellular veils were seen on the lens The lens was normal 
The muscle fibers of the ciliary body were not quite completely developed in 
numbers and m position The external lamellas of the choroid adjacent to the 
pars plana contained a serofibrinous exudate The retinal pigment epithelium 
showed a few small nodules of proliferating pigment cells An occasional ghost 
cell was close to the pigment epithelium The space between the retina and the 
pigment epithelium was filled with a serous exudate 

The flower-shaped mass of retina rvas detached from the disk to the first 
ciliary process The mam mass of the retina was behind the iris and the lens 
and w r as focused lateralh to the pars plana The posterior part of the central 
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stalk contamed the retinal vessels, optic neive and glial fibers The anteuoi 
mass of retina was lobulated by fusion Several large lobules were stratified, 
but the others were irregular masses of retinal cells and glial tissue A few 
pseudorosettes and tubules of stiatified retinal cells were seen Microcysts m 
the masses of cells were present A dense and layered amorphous membrane 
covered the posterior central third of the lens capsule Laterally the membrane 
fused with areolar tissue and posteriorly with glial tissue Only a few capillaries 
were evident in the tissue next to the lens The retinal mass possessed no large 
vessels A part of the retina, forming a sac 6 mm in diameter, projected nasally 
and posteriorly from the central postlental retinal mass The unorganized, atrophic 
retina and glial tissue formed the thin wall of a cyst, containing a serous fluid 
The outer part was fused to the choroid for 4 to 6 mm 
The optic nerve was apparently normal 


Case 3— R R, a white boy, was born m the University of Chicago Clinics 
on Feb 23, 1943, after thirty-one weeks’ gestation, of a first pregnancy The 
placenta i\as normal The cause of prematurity was unknown The other infant 
of the twin birth died forty-eight hours after delivery 


The child was in good condition and showed no evidence of traumatic injury 
He required no artificial revival The eyes appeared to be normal The child 
was placed in a Hess bed with a constant supply of oxygen At the age of 
13 days he weighed 1,100 Gm During the first three months of life he barely 
survived infections of the skin, bilateral otitis media and repeated attacks of 
cyanosis The infections were treated with sulfathiazole and sulfadiazine He 
was discharged from the hospital on May 4, 1943, with a weight of 3,000 Gm 
and with a diagnosis of hemangioma of the occiput, systolic cardiac murmui 
and congenital umbilical hernia 

The lather, aged 21, and the mother, aged 20, had always been healthy Both 
parents were born in Chicago Their families had no hereditary ocular or nervous 
diseases The Wassermann reaction of the mother was negative 

On May 27 the child was returned to the pediatric clinic, where the pediatrician 
made a diagnosis of anemia, incipient vitamins C and D deficiency and a mass 
m the left ocular fundus 


Ophthalmic Examination — On May 28 an ophthalmic examination was made, 
although the mother noticed nothing unusual about the child’s eyes Externally 
the eyes were normal The corneas were clear 

Right Eye The anterior chamber was of normal depth The pupil was 
round, regular and reactive to light The lens was clear The fundus showed a 
pronounced anomalous distribution of the retinal blood vessels The vessels seemed 
to be almost entirely on the temporal side of the disk The retina had the 
abnormal color of pink porcelain The macular reflex was absent 

Left Eye The anterior chamber was shallow The pupil was fixed by 
irregular posterior synechias Homatropine dilated the pupil irregularly The 
lens was clear The retina was detached and floated as a billowy, vascular gray 

cloud just behind the lens A tentative diagnosis of retrolental fibroplasia of the 
left eve was made 


On Tune 4, 1943 the child died, while he was on the way to the hospital 
He weighed 2,930 Gm * 


The pathologic diagnosis was acute enteritis, emaciation, umbilical 
small hemangioma of the scalp The brain weighed 433 Gm and 
histological lj The eyes were studied separately 


hernia and 
was normal 
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Histologic Examination — Right Eye (fig 2 B) The anteroposterior diameter 
of the eye was 16 mm The cornea was 8 5 mm m diameter and was normal 
The sclera appeared normal The anterior chamber was 2 mm deep The 
trabeculae partly filled the filtration angle The pupil was 3 mm wude A few' 
cells of the pigmentary border of the pupil were adherent to the anterior surface 
of the capsule The lens w'as normal No evidence of embryonic vascular structure 
was seen in the ins or the lens The ctliarr bod\ was normal 



Fig 3 (case 3) — A, cross section of the retina near the ora serrata, showing 
hyperplasia on the nasal side of the right eye, B, cross section of the left ere 
(X 4) 


In one segment nasally, beginning 3 to 4 mm from the ora serrata, the retina 
projected as a plicated, unorganized growth, extending from the ora serrata toward 
the lens m the shape of a half-moon, with the convexity outward (fig 3 A) The 
mass was 8 mm wide and 2 mm thick The double internal limiting membrane 
of the retina joined the zonular ligaments The central parts of the folds, where 
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neuroepithelium Large areas of proliferating ” eurogh ! 1 J'" ^" for about 6 mm 

conspicuous round cell infiltration In the center, 2 mm of the retina was detached 
and S as a mound, over an albununous fluid Many scatterea red blood cells 
and a few lymphocytes and macrophages were seen abote the pigment epithelium 



Fig 4 — A (case 3), cross section of the left eye behind the lens, showing 
absence of hyaloid system and of the postlental mesodermal fibrosis, B (case 6), 
cross section of the left eye (X 3^) 

in the fluid The retina above was thickened chiefly by the large amount of glial 
cells and fibers The inner and outer layers of nuclei were irregularly arranged 
The nuclei were filled with fine granules The nuclei were fewer and were spaced 
so as to show many varied, noncystic gaps The nerve fiber layer of most of the 
retina appeared to be thicker and to show more neuroglial nuclei and less gan- 
glionic nuclei than normal In short, the retina was hypoplastic and hyperplastic 
The disk A\as free from vestigial remains of the hyaloid vascular system The 
optic nerve was apparently normal 
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Left Eve (fig 3 B) The volume of the bulb was 3 5 cc The diameter was 
15 mm anteroposteriorly and 15 mm transversely The cornea measured 9 mm 
vertically and 10 mm horizontally The epithelium was thinner in the middle of 
the cornea The filtration angle was partly open The canal of Schlemm was 
patent The anterior chamber was 0 5 mm deep in the center The sclera was 
normal The pigment epithelium of the pupillary border of the ins was adherent 
to the anterior capsule A few layers of cells from the stroma of the iris passed 
onto or over the anterior surface of the lens m the pupillary space No \ essels 
appeared on the anterior capsule The choroid was normal The cells of the pig- 
ment epithelium of the retina were slightly pigmented and irregular m size Many 
ghost cells were present on the surface of the epithelium 

The retina was detached from the disk to the first ciliary process It was 
shaped like a mushroom, with a stalk attached to the optic nerve and with an 
inverted head lying m contact with the lens, across the anterior portion of the 
vitreous cavity The stalk was formed by glia, nerve fibers and a few large 
vessels The lobulated retinal mass was formed by fusion of folds of the detached 
retina The borders of the lobes were composed of fairly well stratified layers 
of cells In one segment of the distorted retina many minute, old hemorrhages 
and several the size of a pinhead were seen 

Behind the lens was a small, flat mass of vitreous fibrils confluent with glial 
tissue of the retina Only a few capillaries were present in the glial or the con- 
nective tissue No embryonic vascular tree or hyaloid artery was seen behind the 
lens (fig 4 A) 

The optic nerve was apparently normal 

Case 4 — M S, a w'hite girl, was born Dec 22, 1937, after a gestation of 
twenty-eight weeks The cause of the prematurity was unknown A midwite aided 
in the delivery The placenta was not examined The weight on the sixth dav 
was 1,065 Gm On the day of birth the infant was admitted to the Unnersitv of 
Chicago Clinics with intermittent cyanosis and was placed in an incubator On 
Feb 25, 1938 the infant, healthy and weighing 2,790 Gm , was discharged from the 
hospital 

The father was 27 and the mother 21 A brother, aged 3 years, and a sistei, 
aged 1 year, were well On March 26, 1938 the mother brought the child to the 
University of Chicago Clinics for treatment of a “bulging” left eye, which she 
had noticed three days before Physical examination revealed a normal premature 
child The circumference of the head was 34 cm The blood count and the mine 
were normal 

The conjugate movements of the eyes were normal The right eye was slighth 
enlarged The cornea was clear The anterior chamber u r as shallow', particularly 
on the temporal side The pupil was oval and irregular A greenish grai mass 
with blood vessels on its anterior surface, was just behind the lens 

The left eye was more prominent and larger than the right eye The coinea 
was enlarged and slightly cloudy The epithelial reflex was dull The anterioi 
chamber was shallow The pattern of the iris was blurred The radial vessels 
on the ins were engorged The pupil was irregular and u r as 5 mm in diameter 
Just behind the lens an irregular, greenish gray mass u'as seen The tactile 
tension was above normal 

A diagnosis of bilateral retinoblastoma was made 

On April 5, 1938 a bilateral enucleation w r as done Roentgenologic tieatment 
of the orbits was given 

On Nov 10, 1942 examination showed definite mental retardation which w r as not 
related to loss of vision The child U'as well developed but undernoui ished She 
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was unable to use words or to walk unassisted She was kept under ^rvation 
until March 13, 1943 On Aug 15, 1944 she was admitted to an institution for the 

feebleminded 

Pathologic Examination— Right Eye The bulb was 17 5 mm in diameter 
anteropostenorly and 16 5 mm transversely The cornea was 10 mm in diameter 
The cornea was thinner than normal The filtration angle was partly closed as a 
result of anterior displacement of the peripheral part of the iris The canal o 
Schlemm was collapsed The anterior chamber was shallow The pupillary part 
of the iris was adherent to the anterior surface of the capsule The sclera was 
thin The lens was normal The vessels of the ciliary body, ins and choroid 
were engorged Anterior to the equator the choroid was distended by a hemor- 
rhage On the surface of the retinal pigment epithelium were pioliferatmg pigment 
cells and ghost cells The proliferation of neuroepithelial cells tended to fuse the 
processes together Anteriorly, double layers of pigment epithelial cells formed 
large hemorrhagic cysts 

The atrophic retina was detached from the disk to the first posterioi ciliary 
process The main mass of the retina was shaped like a flower, with a central 
stalk joining the optic nerve Small tubes, spheres and layeis of stratified retinal 
cells were present at the periphery of the anterior portion of the retinal mass 
Centrally, glial and connective tissue was evident Posteriorly, the retina was 
covered with a layer of epithelial and connective tissue cells Large hemorrhagic 
cysts were occasionally enclosed A few leukocytes, plasma cells and phagocytes 
were scattered throughout the retina The space between the retina and the 
epithelial layer was filled with exudate Posteriorly, the lens capsule was adherent 
to a thin, transverse, laminated hyaline membrane, the lateral fibrils of which were 
attached to the ciliary processes and the ciliary body Posterior to the membrane 
a small pyramidal space was filled with areolar tissue, which possessed a few 
capillaries The stalk consisted of glial and connective tissue, nerve fibers and 
several large blood vessels An irregular layer of hyalinized red cells was present 
beneath the outer wall of the stalk The interretinal and intraretinal spaces and the 
anterior and posterior chambers were filled with a hemorrhagic exudate 

The optic nerve was partly atrophied 

Left Eye The diameter of the bulb measured 19 mm anteropostenorly and 
16 5 mm transversely The diameter of the cornea was 10 mm The corneal 
endothelium was flattened The anterior chamber was 1 8 mm deep and contained 
exudate The sclera was thin Peripherally, most of the iris touched or adhered 
to the cornea The pupillary part of the iris was adherent to the anterior surface 
of the lens A serofibrinous exudate, containing erythrocytes, filled the space 
behind the ins The lens was normal The vessels of the choroid and iris were 
engorged A large hemorrhage distended the choroid in the region of the 
oia serrata, where it broke through into the space behind the retina A few 
lymphocytes and plasma cells were present in the choroid near the ciliary processes 
and the pars plana The pigment epithelium was thickened, multiple layered and 
distorted over the ora serrata and near the equator Near the ciliary body it 
formed strands, islands and cysts in the adjacent retina 

The retina was detached from the disk to the ciliary body The long, narrow 
stalk, leading from the anterior mass of retina to the optic nerve, was about 1 mm 
m diameter It consisted of glial and connective tissue, with a few nerve fibers and 

oT the 'retina 1 ^ ^ hemorrha S lc c y st The pyramidal mass 

e retina lying behind the lens was fused laterally to the ciliary processes bv 

nlTrn r C f ° n " eCUve tlSSUC and by masset; of Proliferating neuroepithelial cells The 
middle of the posterior surface of the lens was adherent to a very thm layer of 
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hyaline tissue No -vascularization of this layer was seen The mam mass of 
retina showed empty and hemorrhagic cysts, hyalinized erythrocytes and occasional 
stratified layers of retinal cells No folding or lobulation was evident The vessels 
were small and few A hemorrhage was spread over the posterior surface of the 
retina The space between the pigment epithelium and the detached retina was 
filled with a hemorrhagic exudate It contained fibrin and small masses of 
hyalinized red cells and clusters of epithelial cells 

The optic nerve was partly atrophic 

Case 5 — A S , a white girl, was born m an outside hospital July 14, 1939, after 
seven months’ gestation, with a weight of 1,550 Gm No instruments were used 
in the delivery No trauma occurred The cause of the premature birth was 
placenta previa The infant was jaundiced, but not cyanotic, for a short time 
after birth She was kept in an incubator in the hospital for two months after 
delivery At the end of six months she weighed 6,250 Gm 

The mother was 26 and the father 30 The only previous pregnancy terminated 
in the delivery of a 6 5 month, premature infant, who died m two hours The cause 
was placenta previa The family history suggested no ocular or nervous diseases 
except for spinal bifida m a third cousin 

Immediately after the child was brought home from the hospital the mother 
noticed the white pupil in each eye An ophthalmologist and the family physician, 
on examination of the eyes, suspected gliomas 

On Dec 6, 1939 the child was given a medical, neurologic and ocular exam- 
ination in the University Clinics The condition was normal except for the eyes 
The blood count and the urine were normal Roentgenographic examination 
showed that the skull, chest and optic foramens were normal The right eve 
showed a clear cornea The left cornea gave a dull epithelial reflex The anterior 
chambers were shallow The irises were thin and slightlv atrophic The pupils 
were 3 mm in diameter With instillation of atropine, the pupils dilated irregularly, 
the right dilating horizontally to 5 mm and the left to 5 5 mm Just behind the 
lens in each eye a greenish white, homogeneous mass was seen In the left eye a 
reddish brown area, noted later to be a hemorrhage, was seen off center temporal h 
on the mass behind the lens A diagnosis of bilateral retinoblastoma was made 

On December 8, before the operation, tension (Souter) was 12 mm m the right 
eye and 36 mm in the left eye The left eye was enucleated The right eye later 
showed intermittent glaucoma Because of the pain, the right eye was enucleated 
on Jan 30, 1940 At this time the circumference of the head was 42 cm When 
the child was examined, on Aug 3, 1943, she was healthy and active There were 
no signs of mental retardation On May 25, 1944 the artificial eves were refitted 
On Oct 20, 1945 the condition of the child was unchanged, but she was erratic in her 
behavior 

Pathologic Examination — Right Eye The diameter of the bulb was 18 5 mm 
anteroposteriorly and 19 mm transversely The bulb displaced 3 75 cc of 4 per 
cent alcohol The diameter of the cornea was 12 mm The volume of the anterior 
chamber was decreased by the peripheral anterior synechias and by the adhesions 
of the pupillary half of the iris to Descemet’s membrane The chamber was filled 
with a light exudate In most sections the root of the iris covered the filtration 
angle The canal of Schlemm was collapsed The sclera was normal The 
pupillary portion of the iris was adherent to Descemet’s membrane The pupillarv 
space was filled with a membrane of thm connective tissue, arising from the iris 
The pigment epithelium of the posterior part of the ins formed small and moderate- 
sized cysts The periphery of the iris was thin and was generally fused to the 
cornea The central third of the iris was adherent to the anterior capsule of the 
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lens The lens was normal The pigment epithelium of the retina showed many 
proliferating clusters and layers of pigment cells A heavy exudate filled the space 
between the pigment epithelium and the detached retina It contained a multitude 
of red cells in various stages of disintegration and many ghost cells, particulaily 
near the pigment epithelium 

The retina was detached from the disk to the ciliary body It formed a stalk 
which joined the optic nerve The mam mass of the retina was consolidated into 
a flat pyramid, lying against the lens and the ciliary processes The ora serrata 
was covered with a disorganized layer of pigment epithelial cells and strands of 
retinal, glial and connective tissue The ciliary processes showed overgrowth -of 
epithelial cells, frequently fused with connective and glial tissue The space between 
the ciliary processes and the displaced iris was filled with a serofibrinous exudate 
and new connective tissue fibrils A transverse sheet of amorphous, striated fibrous 
tissue was adherent to the posterior capsule of the lens Laterally it became 
fibrillar and joined the overgrown epithelium of the ciliary processes Posteriorly 
it was confluent with the retina The retina was grossly plicated, atrophic and 
gliosed A thin-walled intraretmal cyst, 1 mm in diameter, was seen centrally 
behind the lens Regular stratification was absent A few lymphocytes, plasma 
cells and phagocytes were seen in the retina and m the choroid 

The optic nerve was slightly atrophic 

Left Eye The diameter of the bulb was 20 mm anteroposteriorly and 19 5 mm 
transversely The bulb displaced 4 cc of water The cornea was 11 5 mm m 
diameter The anterior chamber was absent centrally and was about 1 5 mm deep 
laterally The filtration angle was closed by the peripheral anterior synechias 
The canal of Schlemm was collapsed The sclera was slightly thinner than normal 
The lens was normal One-half the pupillary portion of the iris was adherent 
to the lens At the pupillary border a few short filaments of connective tissue 
from the iris were adherent to the lens capsule The iris and lens were m contact 
with the middle third of the posterior surface of the cornea, where the iris was 
adherent to Descemet’s membrane The choroidal, ciliary and iridic vessels were 
engorged The ciliary processes were thm and atrophic and were surrounded with 
newly formed fibrin The choroid and ciliary processes showed a few small areas 
of infiltration with lymphocytes, plasma cells, mononuclear cells and eosinophils 
The pigment epithelial cells were irregular in size and occasionally in clumps 
A few proliferating and disintegrating pigment epithelial cells were observed m 
portions of the retina, and many were noted in and around the region of the 
pars plana and the ciliary processes 

The retina was detached from the disk to the ora serrata The main mass of the 
retina was behind the lens, where it lay against a thinly stratified, amorphous 
transverse membrane Laterally the membrane was joined to the ciliary processes 
by t bin filaments The proliferating masses of gha and epithelial cells were fused 
to the ciliary processes and to the sides of the retina Posterior to the lens two 
intraretmal cysts filled with red blood cells were present in the retina A large 
cystic space, 12 mm wide and 4 mm deep, behind the mam mass of the retina 
was filled with exudate Its wall was composed of a thin layer of gliosed, 
unorganized retina Its base was joined to the optic nerve by a stalk of gliosed 
nerve fibers The gliosed atrophic retina behind the lens showed slight evidence 
of stratification Only a few small circular nests of stratified cells around a cyst 
were seen The space around the stalk was filled with exudate, containing: 

re? blood’ cells integratmg ^ bl °° d ^ ^ P ° Sten ° rly ’ a dense mass of whole 

The optic nerve contained more connective tissue than normal 
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Case 6 — J K , a white girl, was born m another hospital on March 4, 1938, 
three and one-half weeks prematurely, with a weight of 2,840 Gm The cause 
of the premature delivery was unknown The labor under ether anesthesia was 
not prolonged No instruments were used The child was in good condition and 
was without injury Postnatal revival was unnecessary There was no jaundice 
after the first day of life For the next three weeks she was kept in an incubator 
under an oxygen tent for recurrent cyanosis On her discharge, at 3 weeks of age, 
her weight was 2,650 Gm 

The father, aged 32, and the sister, aged 17 months, were healthy The mother, 
aged 26, had diabetes, and her sister has tuberculosis No history of nervous or 
ocular disease m the family was obtained 

On March 29 the infant was brought to the University of Chicago Clinics for 
an examination She was undernourished and underdeveloped Complete blood 
counts and the urine were normal Roentgenologic examination of the skull and 
chest showed no abnormalities A diagnosis of malnutrition and retinoblastoma 
of the left eye was made by pediatricians 

A more complete ocular examination was made on April 15 The mother had 
observed no abnormalities of the eyes or of vision The left upper lid drooped 
slightly but moved normally The eyes tended to converge The right eye seemed 
to be the useful one The left bulb was slightly smaller than the right The 
conjunctivas and corneas were clear The pupils dilated to 5 5 mm with atropine 
In the right eye the anterior chamber was shallow The ins was normal The 
lens was clear On the posterior surface of the lens a small remnant of the hyaloid 
artery was visible The fundus was best seen with a — 20 D lens The appear- 
ance of the fundus suggested incomplete albinism The retinal vessels were visible 
posteriorly over the yellow fundus The choroidal vessels were prominent over 
the equatorial region The disk was chalk white and flat 

The anterior chamber of the left eye was shallow The iris showed a few 
dilated radial blood vessels The lens was clear A greenish gray mass without 
noticeable blood vessels was best seen just back of the lens with a -f- 10 D lens- 
A diagnosis of retinoblastoma of the left eye was made 

On April 14 the child had overcome recurrent cyanosis and began to recover 
lost weight The circumference of the head was 36 cm On April 24 the sagittal 
sutures were found to be separated Hydrocephalus was developing as the child 
became less dehydrated 

On May 3 the left eye was removed Six weeks later, when the child was last 
seen by an ophthalmologist, pronounced hydrocephalus was present The circum- 
ference of the head was 42 2 cm The fundus of the right eye was best seen with 
a — 20 D lens The disk was white, and the fundus was albmotic from the lack 
of melanotic pigment Nasally, the retina was grayish yellow as seen at the equator 
and greenish peripherally No masses or plaques were seen The child was dis- 
charged from the hospital on June 6 

On July 29 the child was having frequent recurrent attacks of choking and 
cvanosis Her weight was 5,730 Gm 

The coroner’s physician reported that on Aug 21, 1938 the patient died, with 
extreme congenital hydrocephalus No tumor was evident in the optic nerve or 
the cranium The cerebral cortex was less than 1 cm thick The ventricles were 
widely dilated The aqueduct between the third and fourth ventricles was blocked 
by fibrous adhesions 

Pathologic Examination — Left Eye (fig 4 B) The bulb measured 16 5 mm 
anteroposterior ly and 17 mm transversely It displaced 3 cc of 4 per cent alcohol 
The cornea was 10 mm in the vertical diameter and 11 5 mm in the horizontal 
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diameter Its appearance was normal The canal of Schlemm was covered by the 
trabeculations of the slightly opened filtration angle and by the root of the ins In 
many sections anterior displacement of the root of the iris and the ciliary body 
was seen The anterior chamber was 1 mm deep and was filled with exudate 
The sclera was normal The pigment epithelium of the pupillary border of the ins 
was adherent to the lens capsule Projections of the iris stroma extended a short 
distance into the pupillary space and also around the pupillary border to the anterior 
surface of the capsule behind the ins Small vessels passed from the surface of 
the ins over the pupillary space and also onto the capsule back of the iris The 
lens and choroid were normal 

The retina was detached from the disk to the ora serrata The shape of the 
retinal mass was like that of a lobulated funnel, with its stem attached to the optic 
nerve The conical part was tapered to form a 90 degree angle and was com- 
posed of a thickened, irregular layer of retina The apex of the cone was attached 
by a thin, short stem to a large, round mass of folded retina, which was closely 
joined, t° the optic nerve The retina behind the lens was adherent to one side 
of the posterior capsule for 1 5 mm and was also fused to a few ciliary processes on 
the same side Some lobules of the retina were stratified The bacillary layer 
formed tubular pseudorosettes Large and small cystic spaces occurred in some 
lobules in all strata The retinal cells of these layers were irregularly arranged 
and were frequently absent A few large vessels were present m the stem of 
retina connecting the disk with the mass of retina 

The space between the retina and the lens contained a few fine fibrils of con- 
nective tissue and no blood vessels Few or no remains of the vitreous were visible 
The pigment epithelium was regular except for a few small masses of proliferating 
cells The space between the detached retina and the pigment epithelium was filled 
with a pmk-staming material, containing few red blood cells Near the anterior 
retinal mass and the ciliary body the number of red blood cells was greatly 
increased 

The optic nerve was apparently normal The lamina cribrosa was in place 


Case 7 — G D , a white boy, was born Oct 14, 1937, with a questionable gesta- 
tional age of 6 5 months The weight at birth was 1,835 Gm The circumstances 
concerning delivery are unknown On the day of birth the infant, who appeared 
normal and in fair condition, was brought to the hospital and placed in an incubator 
On the second day oxygen was used to combat the cyanosis On two occasions, for 
one day, the infant was moderately jaundiced After fifty days the child was dis- 
charged from the hospital, with a weight of 2,625 Gm 

The mother was 22 and the father 30 years of age The pregnancy was the 
first The mother had a cough and had lost considerable weight The child’s 
great-grandfather and great-aunt had had tuberculosis There was no history of 
nervous or ocular disease m the family 

On May 10, 1938 the child was admitted to the University of Chicago Clinics 
or an ophthalmic examination Three months previously the mother had noticed 
tiat the right eye was larger than the left eye and that the head was rapidly 
enlarging The circumference of the head was 42 5 cm Except for the eyes the 
c uld appeared to be normal The blood and urine were normal The Wassermann 
reaction of the blood was negative Roentgenographic examination of the skull 
and optic foramens showed no abnormalities No mental retardation was evident 

(May 13) -The ch.ld had a tendency to hold h,s fist 
, ' B ') t cyl: ’ w ' , “ h prominent than his left eye The left eye 
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Right Eye The fundus was best seen with a — 20 D lens after the pupil was 
dilated with atropine to 7 mm The disk was pale The central vessels were 
displaced temporally in an anomalous manner The color of the fundus was that 
of a blond or partially albinotic person No retinal mass was seen 

Left Eye The cornea and lens were clear and the anterior chamber was 
deep A greenish gray mass, over which a few retinal vessels passed, was seen 
behind the lens on the nasal side A diagnosis of retinoblastoma of the left eye 
was made 

On May 24 the left eye was again examined The iris and lens were now 
displaced forward, and the anterior chamber was collapsed The tactile tension 
was normal The disk was best seen with a — 20 D lens, but the finer picture of 
the disk and fundus was blurred The visible background was albinotic A dense 
opacity in the vitreous extended forward from the disk In the periphery, par- 
ticularly nasally, a greenish white mass was noted An enucleation of the left eye 
for probable glioma was done 



Fig S — A (case 7), cross section of the left eye (x4),B (case 8), cross section 
of the right eye (X 5) 


Course — On May 13, 1941 the right eye was reexamined Vision was limited 
to large moving objects A fine nystagmus was noticeable The fungus was 
unchanged The child was healthy and active mentally 
The child was still living m July 1944 

Pathologic Examination of Left Eye (fig 5 A ) — The bulb displaced 3 cc of 
12 per cent alcohol It measured 17 5 mm in the anteroposterior and 17 5 mm in 
the transverse diameter The cornea was 9 mm in diameter The anterior chamber 
was 1 mm deep The filtration angle and the canal of Schlemm were open The 
sclera was normal One third of the pupillary portion of the pigment layer of the 
ins was adherent to the lens The lens was normal No capsulopupillary mem- 
branes or vessels were seen The choroid was normal The pigment epithelium of 
the retina was roughened On the inner surface of the retina a few phago- 
cytes, proliferating epithelial cells, clumps of pigment cells and ghost cells were 
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present The space between the pigment epithelium and the retina was filled with 
exudate, containing scattered red blood cells 

The greatly atrophic retina was detached from the optic nerve to the base of the 
first large ciliary process The main mass of the retina was in the anterior third 
of the vitreous chamber The mass laterally consisted of a thm layer of unorgan- 
ized retina, the anterior lateral ends of which extended toward the back of the lens 
The stalk was short, about 5 mm long On one side of the stalk, m the posterior 
third of the vitreous cavity, a cyst with a thm wall of retinal tissue, which was 
chiefly glial tissue, was fused to the posterior surface of the retina It was filled 
with a noncellular exudate The mam retinal mass showed many large and a few 
small cysts filled with fibrin or fine connective tissue, a few tubular rosettes, 
slightly stratified retinal tissue and a few small blood vessels Just behind the lens 
a "thm layer of amorphous fibrous tissue lay transversely The fine fibrils at the 
periphery of this layer extended to the posterior ciliary processes The retina was 
fused posteriorly for about 2 mm to the middle of the layer A large space with a 
few filaments of connective tissue was present on each side posterior to the area of 
fusion Only a rare capillary was seen in this area 
The optic nerve was apparently normal _ 


Case 8 — B K , a white infant, died twenty-four hours after delivery in another 
hospital The mother, a 24 year old primipara, was unusually large at full term 
Roentgenograpluc examination showed a large fetus with a large head Cesarean 
section resulted in the birth of a hydrocephalic infant with bilateral talipes equino- 
\arus The suboccipitobregmatic measurement was 41 cm and the occipitofrontal 
47 cm 

The eyes were examined eighteen hours post partum The microphthalmos was 
Inlateral The eyes showed extreme convergence The pupils were of medium size 
and inactive to light Oblique illumination of the pupils gave yellow reflexes 
Intraocular tumors were suspected 

Autopsy revealed a thin, friable dura A large amount of clear fluid escaped, 
and the brain substance collapsed to a small, shapeless, structureless mass The 
cerebrum and cerebellum were not distinguishable 

The microphthalmic right eye was removed for study The bulb had a volume 
of 2 cc and measured 14 mm in the anteroposterior and vertical diameters and 
IS mm in the horizontal diameter No gross abnormalities were seen 


Histologic Examination of Right Eye (fig 5 B) — The eye was 13 mm in the 
anteroposterior and 15 mm m the horizontal diameter The bulb displaced 2 cc 
ot 1 per cent alcohol The cornea was 7 mm in diameter The epithelial layer 
was three to four cells thick The sclera was normal The anterior chamber was 
1 5 mm deep and was filled with an amorphous exudate The filtration angle was 
beginning to open The canal of Schlemm was not seen in every section The 
outer half of the temporal side of the iris was flush against, but not adherent to, the 
cornea The pupillary pigment border of the ins was adherent to the lens capsule 
\ thin veil of 'iris stroma projected partly over the pupil A few persistent 
capillaries from the iris passed over and around the lens to join the fine vessels 
behind the lens The lenticular capsule was completely lined with a row of epithe- 
mm The choroid showed relatively few vessels for the eye of an infant of this 
age At points where the retina was attached the choroid formed thick, vascularized 
mounds The pigment epithelium of the retina was mainly atrophic The cells 
were small and scantily pigmented Occasionally the pigment cells were formed 

“Jchc" 5 " “ ‘ h ° d, ° r0,d “ d ” <■« chore, d andle 
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Except for six mounds of thickened choroid behind the equator, where projec- 
tions of the retinal tissue were attached, the retina was detached from the optic 
nerve to the first ciliary process It was collected in a stalked, atrophic mass 
behind the lens and ins The roots of the projections were divided by an incom- 
plete layer of pigment epithelium Breaks in the epithelium allowed a few small 
vessels to pass The thick central stalk was composed of connective and glial 
tissue, with a few thin-walled, small arteries and veins On the temporal side the 
pigment epithelium of the pars plana was detached In part it formed a border for 
the mass of fine connective tissue anteriorly All evidence of organized structure 
of the retina was absent The space just behind the lens was filled with fine fibrils 
of connective tissue Only a few small, thin-walled vessels were seen No hyaloid 
artery was visible The cavity behind the retina was filled with exudate Massed 
red cells were in the spaces behind the iris, lateral to the lens and in front of the 
retina Lymphocytes and round cells were around the retinal vessels and were 
scattered in the retina near the hemorrhages 

A few lymphocytes were seen m the choroid and the optic nerve 

The optic nerve was atrophic The lamina cribrosa was not fully formed 



Fig 6 — Drawing of the eye from the case of Becker and Raab, 7 showing 
multiple retinal synechias after retinal detachment 

Case 9 — N E, a white girl, was born on Nov 20, 1939, in the University of 
Chicago Clinics after forty weeks’ gestation, of a 29 year old prinupara She was 
delivered with low forceps The placenta was normal The Wassermann reaction 
of the blood was negative The weight at birth was 3,565 Gm The infant was 
placed in an incubator and given oxygen for forty-eight hours to overcome the 
cyanosis At birth a hematoma, about 5 cm m diameter, w r as noticed over the left 
occipitoparietal region The fontanels were tense and bulging A diagnosis of 
cephalohematoma, subdural hematoma, subarachnoid hemorrhage, internal obstruc- 
tive hydrocephalus, secondary glaucoma (left eye) and microphthalmos (right eye) 
was made The right eye was small and the left eye large The ocular movements 
were not conjugate and were irregular Both eyes tended to turn downward on 
illumination 

On November 22 the right eye showed a clear cornea, 8 5 mm wide The 
anterior chamber was shallow The radial vessels of the iris were prominent and 
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formed a persistent pupillary membrane The ins appeared to be close to the 
cornea The pupil was round, shaggy and fixed Its diameter was 6 mm The 
pupillary reflex was gray A grayish, irregular membranous material appeared 
to lie deep in the fundus A few fine, irregular red lines on its surface seemed to be 
blood vessels At 5 o'clock a narrow strip of the fundus gave a red reflex From 
10 to 1 o’clock a wrinkled, yellow mass extended down 1 to 3 mm from behind the 
iris on the edge of the pupil 

The cornea of the left eye was 12 5 mm wide The anterior chamber was not 
as shallow as that of the right eye A persistent pupillary membrane was not so 
well developed as that of the right eye The iris was normal The pupillary 
margin was even and round The pupil was 3 5 mm in diameter and was fixed 
The pupillary reflex was yellowish red At 6 o’clock a small, irregular, fixed 
nodule was seen on or near the lens The retina was poorly seen with a 20 D 
lens The disk was yellowish white and larger than normal The retinal vessels 
were not distinctly seen The corneas were cloudy when the child cried 

The diagnosis was microphthalmos, secondary congenital glaucoma, retinal 
tumor and blindness of the right eye, and secondary congenital glaucoma, retinal 
atrophy and blindness of the left eye 

On March 5, 1940 the eyes were found to be relatively unchanged The pupillary 
membranes were atrophied The tension (Souter) was 12 mm in the right eye 
and 34 in the left eye ' 

In the following weeks repeated punctures of the fontanel gave a yellow fluid 
containing red blood cells Examination of the blood and urine showed no abnor- 
mality A series of roentgen treatments were given to the bram The patient died 
suddenly on March 25, 1940 

An autopsy was performed by Dr Paul E Steiner The diagnosis was of 
bilateral bronchopneumonia, aplasia of the cerebral cortex and cerebellum, agenesis 
of the corpus callosum and subarachnoid space, cerebral agyria, multiple 
heterotopias and congenital hydrocephalus 5 


Histologic Evamnation — Right Eye (fig 7 A) The eye weighed 3 4 Gm and 
measured 16 5 mm anteroposteriorly and 16 mm transversely The cornea mea- 
sured 8 5 mm m diameter and was normal The sclera appeared normal The 
anterior chamber was 1 25 mm deep The trabeculae partly filled the filtration 
angle The pupillary portion of the pigment epithelium of the iris showed minor 
foci of structural irregularity Persistent remains of the embryonic vessels and 
mesodermal tissue of the iris passed from the iris to the anterior capsule of the 
lens, where it filled the pupillary space with a membrane, which was one to two 
cells thick A few, fine vessels appeared on the anterior capsule An overgrowth 
of the iris stroma attached to the iris projected upward behind the iris for 1 5 mm 
At points where the larger masses of membrane lay on the lens near the iris, the 
lens fibers were vacuolated The posterior surface of the capsule was covered with 
the membrane, which had a central small pyramidal mass of cells with few capil- 
lanes In the posterior pole of the lens the cortical fibers were disorganized, with 
debris, clefts and vacuoles Several fine strands of cells pierced the capsule 
posteriorly and formed small nodules of proliferating cells just beneath the posterior 
capsule The epithelium of the lens lined the capsule and occasionally formed more 
than one layer of cells The ciliary body was small The choroid was thin and 
relatively unpigmented Only a few choroidal vessels were seen The pigment 
epithelium of the retina was irregular in pigmentation and thickness Occasionally 

‘cLorc’d Si?"? r na r l“ Sed , “ the Cll ° rOKl The me,a " 0t,C I ” Sment "’ as 
mattered irregularly on the gliosed retina in small and large masses The retina 

was about one-fourth the thickness of the normal retina No normal cells or 
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stratification was present The entire retina was a solid sheet of pigmented, 
ghosed tissue Anteriorly, the retina continued as a detached retrolental mem- 
brane from a region m front of the ora serrata It was fused to several ciliary 
processes Behind the iris the membrane was composed of a mass of retinal tissue, 
which showed only a slight attempt at organization The thinner portion of the 
membrane, behind the lens, touched the capsule and centrally was connected with 
a hyaloid artery, which was surrounded with a veil of mesodermal connective 
tissue The hyaloid artery arose from a conical, heterogeneous mound of retinal 
and glial tissue on the disk The optic disk was large and distorted, and one side 
was filled with unorganized retina, which showed multiple rosettes 

No evidence of vitreous fibnllae could be obtained with special stains 
A few lymphocytes, mononuclear and polymorphonuclear leukocytes were 
present in the uveal tract 

Histologic Evaimnation — Left Eye (fig 7 B) The anteroposterior diameter 
was 24 mm and the transverse diameter 24 mm The weight was 8 1 Gm The 



Fig 7 (case 9) — A, coloboma of the optic nerve, transverse glial membrane, 
persistent remains of the hyaloid artery and cataract B, gliosis of the retina, 
atrophy of the choroid, ins, ciliary body and sclera, secondary glaucoma, and 
cataract (X 4 5) 

cornea was 12 5 mm wide and was thinner and flatter than normal The epithe- 
lium was about three cells thick in the middle Few l>mphocytes were present 
in the stroma Occasional polymorphonuclear cells were on the posterior surface 
of the cornea The canal of Schlemm was small and was absent in some sections 
The anterior chamber was 2 mm deep The sclera was about one-half normal 
thickness The iris and the ciliary body were atrophic The thin, flat ciliary 
processes were far forward, one half on the ciliary portion and one half on the 
posterior surface of the iris A few round cells and lymphocytes were present 
The pupillary border of the iris w'as adherent to the lens capsule, and in places the 
pigmentation of the iris covered the pupillary area The lens was flatter than 
usual The posterior pole showed slight vacuolation A small nodule of epithelial 
cells was beneath the posterior capsule 
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The choroid was thin and its vascularity not prominent A small segment of the 
retina extended forward to the root of the iris, where they formed a fold The 
extensions were thicker and more stratified and organized than the rest of 
the retina The retinal pigment epithelial cells were irregular in size The pigment 
granules were scattered among the outer members of the bacillary layer The 
nuclei of the outer nuclear layer of the retina were oval or long, and the cells 



Fig 8 (case 9) —Marked retinal atrophy and gliosis of the left eye 
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columns of nerve fibers in the optic nerve were irregular as a result of gliosis A 
few leukocytes were noted 

Case 10 — R L, a white girl, was born in the University of Chicago Clinics 
in good condition without the aid of instruments on Aug 4, 1938, at the full term 
of a second pregnancy The placenta was normal The weight at birth was 
2,770 Gm There was no evidence of hemorrhage, jaundice or cyanosis 

The father, aged 31, the mother, aged 30, and the sister, aged 3j4 years, were 
healthy There was no history of ocular or nervous disease in the family There 
had been no previous abortions or miscarriages The mother sprained her ankle 
in an automobile accident during her fifth month of pregnancy 

The infant was brought to the University Clinics for pediatric examination on 
Nov 4, 1938 In October 1938 the infant had begun to have major convulsions 
several times a day The convulsions were recurrent until Sept 14, 1939, when 
the patient was last seen The child was well developed physically, although obese, 
but mentally she was remarkably retarded A macular, pigmented nevus, 4 cm in 
diameter, was present on the right thigh Neurologically, except for the eyes, a 
small head and the occurrence of convulsions, the patient was not abnormal 
Roentgenographic examination of the skull suggested no cause for the convulsions 
The left upper eyelid was lower than the right The pupils were equal m 
size The right pupil reacted slowly, and the left was fixed The external ocular 
movements suggested slight weakness of the left internal rectus muscle A diag- 
nosis of microcephaly and cerebral agenesis was made 

On Jan 12, 1939 examination of the patient’s eyes revealed a fiat, gray mass 
in the right fundus, which had not been seen two months previously The mother 
had observed nothing unusual about the eyes or vision On January 13 the eyes 
were examined while the child was under ether anesthesia The right palpebral 
fissure was slightly larger than the left The external ocular movements were 
normal The conjunctivas and corneas were clear The irises were normal The 
pupils were round and regular The right pupil reacted slowly to light, and the left 
was fixed The media were clear 

The right fundus was best seen with a — 6 D lens Just above and below the 
pale disk along the superior and inferior nasal vessels were two gray-white 
plaques, about 2 disk diameters wide, which were sharply defined and slightly 
ele\ ated The retinal vessels passed over these lesions without change of direction 
Five other small white, flat retinal lesions were on the temporal side next to the 
disk The margins of the disk were blurred 

The left fundus was best seen with a — 4 D lens The lesions measured 
about 1 disk diameter and lay close to the disk A yellow-white plaque was just 
above and another was below the disk The third spot was above and nasal to 
the margin of the disk A tentative diagnosis of bilateral retinoblastoma was 
made 

On March 31, 1939 a reexamination of the fundi was made The lesions were 
slightly larger and hazier in appearance than previouslj 

The right eye was removed on April 4, 1939 High voltage roentgen therapy 
vas given to the whole skull and to the left eye For a period of three months 
the lesions of the left fundus were constant in size, but later they became slightly 
larger The blood cell count and urine were normal The Wassermann and 
intradermal tuberculin tests gave negative reactions 

On Nov 12, 1939, when the patient was admitted to a state institution, 
she had a chronologic age of 1 year 3 months and an intelligence quotient of 5 
On Dec 10, 1939 she had diphtheria, from which she recovered On Jan 31, 1940 
she died of bronchopneumonia 
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By permission of Dr B W Lichtenstein, the neurohistologist, a brief repoit 
of the autopsy is given for comparison with that of Walker 5 

“Postmortem examination revealed an advanced bronchopneumomc process, 
involving both lobes of the left lung and the base of the right, congestion of the 
liver, conspicuous congestion of some of the larger vessels of the brain, and 
gelatinous substance in the cerebellum 

“The brain weighed 576 Gm without the dura It was small, and the 

leptomenmges over the frontal lobes were thickened The cortical gyri were 

irregular in size and shape Some in the frontal lobes were large Large and 
undular masses were present in some gyri in the frontal lobes Other gyri were 
divided by tiny sulci, giving rise to microgyria The parietal and occipital lobes 
were smaller than the frontal lobes The arachnoid over the interpeduncular 
space was thickened The first cranial nerves were absent The optic nerves 
were small A large cyst with a smooth wall was present in the right lobe of the 
cerebellum The corpus callosum was absent except for two folds extending 
along the medial border of the lateral ventricles There was no septum pellucidum 
The walls of the lateral ventricles were studded with many irregular nodules 
The third ventricle was greatly dilated Heterotopic gray masses were dissemi- 
nated throughout the cortex, internal capsule and caudate nucleus The islands 
of Red were irregular and cut by many shallow sulci No mamillary bodies 
were seen in the section taken behind the tuber cinereum The cornu ammonis 
was hardly recognizable A large depression occurred in the right occipital lobe 
A large heterotopic mass was seen in the right hemisphere of the cerebellum 
“Staining revealed massive and numerous heterotopias, composed of ganglionic 
cells, for the most part, which were small and were not well supplied with Nissl 
substance, and glia, which consisted of both > astrocytes and ohodendrocytes The 
cortex was normal except where the heterotopias disturbed the usual structure 
“The cerebellar cyst was a simple cavity without a distinctive lining 
“In the medulla the pyramidal tracts were small and the fibers scanty 
“The diagnosis was (1) bronchopneumonia, with congestion and toxic changes 
in other viscera, (2) cerebral agenesis with heterotopias, involving (a) absence 
of the olfactory bulbs and nerves, ( b ) absence of the corpus callosum, (c) absence 
of the mamillary bodies and ( d ) microgyria, and (3) simple cyst of the right 
lobe of the cerebellum” 


Histologic Examination — Right Eye The anteroposterior diameter of the 
eye was 19 mm The cornea was 10 mm in diameter The anterior chamber 
was shallow The canal of Schlemm was small and was not visible in every 
section The pigment layer of the iris at the pupillary margin was adherent 
to the lens capsule The choroid, ciliary body and lens were normal The sclera 
was slightly thinner than normal 

The retina (fig 9) corresponding to the several small areas of atrophy, as 
seen through the ophthalmoscope, showed unpigmented pigment epithelium The 
cells of this layer were slightly larger than normal The large lesions just above 
and below the^ disk were apparently formed by areas of lightly pigmented pigment 
epithelium Nasal and temporal to the disk were two flat lesions, about 2 to 3 mm 
m diameter The temporal lesion showed multiple large microcysts m the inner 
and outer reticular layers and in the inner nuclear layer Below the large fused 
microcysts of the retina the pigment epithelium was unpigmented In the nasal 
esion t e cvstic spaces opened into the subretmal fluid under an unattached retina 

eXtam '"in ' VM "''“i 5 ' , lmed outward 'y "' lth unpigmented retinal 

ep thchum In the deepest part of the cyst, which was about 100 microns deep 
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several pigmented and unpigmented epithelial cysts were seen in the subretinal fluid 
The nasal side of the lesion showed a small fold of pigment epithelium overlying 
the subretinal cavity 

Temporally, an area 2 7 mm in diameter, extending forward to within 1 5 mm 
of the ora serrata, showed an irregular nerve fiber layer Multiple short fibers 
extended from the nerve fiber layer into the vitreous The greatest thickness of 
this layer was 1 6 mm Near the ora serrata the bacillary layer of the retina 



Fig 9 (case 10) — Posterior part of the right eye near the disk 


was unevenly attached to the pigment epithelium and was distorted A small 
narrow projection of unorganized retinal cells ran forward over the pigment 
epithelium as far as the ciliary processes 
The optic nerve was normal 

Case 11— J Z, a white boy, was brought to the University of Chicago 
Clinics for an ophthalmic consultation on Jan 20, 1944 



krausb-encephalo-ophthalmic dysplasia 


He was born m another hospital on Dec 1, 1942, after seven months’ gestation, 
with a weight of 1,360 Gm No instruments were used in the delivery lfte 
cause of prematurity was unknown The child was placed in an mcuba or or 
twelve weeks In the fifth month of pregnancy the mother had a bloody vaginal 
discharge for one day During the sixth month she received intravenous 
injections of a “yellow fluid” three times a week, in spite of a negative reaction 
of the blood for syphilis The mother believed that the father had a venereal 
infection, although his blood gave a negative serologic reaction The father, 
aged 27 years, the mother, aged 27 years, two brothers, aged 4 and 5 years, a 
sister, aged 3 years, and other relatives were well and had no obvious ocular or 
nervous disease No evidence was obtained by inquiry of the presence of virus 
diseases m the family during the first months of pregnancy 


When the child arrived home, at the age of 3 months, the mother noticed 
that the eyes behaved differently from those of other children and that they 
followed only bright lights She was told by the obstetrician that the child was 
blind at birth In another clinic, on May 21, 1943, a diagnosis of bilateral 
persistent tunica vesculosa lentis was made As a result of examination, on June 
6 , bilateral retinoblastoma was suspected, and an operation was advised 

On Jan 21, 1944 the child was examined in this clinic A diagnosis of severe 
emaciation, hypochromic anemia and mental retardation was made The child 
weighed 5,320 Gm The circumference of the head was 41 5 cm Roentgenologic 
examination of the skull showed no abnormalities Agglutination tests with 
brucella, Pasteurella tularensis, and Proteus vulgaris 0X19 gave negative results 
The Kahn reaction of the blood was negative The urine was normal The red 
blood cell count was 3,800,000 and the hemoglobin was 3 8 Gm per hundred cubic 
centimeters The anemia was later cured by medication 

The head turned toward light, but the conjugate movements of the eyes 
were inconstant Light perception was present, but there was no fixation The 
corneas were 7 mm in diameter The pupils, 2 to 3 mm in diameter, reacted 
slowly to light The anterior chambers and irises appeared normal The pupils 
did not give a red reflex Gray, nonvascular masses lay behind each pupil, close 
to the lens The retina of the right eye was given 700 r and the retina of the 
left eye 350 r 


On Feb 17, 1944 another ophthalmic examination was made Central visual 
fixation was not sustained Externally the eyes were normal The corneas were 
7 mm in diameter The anterior chambers were shallow The markings of the 
iris were blurred The right pupil was 3 mm , and the left 2 mm in diameter 
With dilation with atropine the right pupil was 5 mm , and the left 3 mm , in 
diameter Incomplete posterior synechias produced irregular pupils A thin' 
ved passed over the anterior surface of each lens Posteriorly, close to each 
lens was an irregular, gray mass with peripheral vessels The light reflex was 
a dull gray Dentate processes were seen at the extreme periphery of the fundus 
of each eye The tactile tension was normal Dr T L Terry, of Boston, made 
the diagnosis of retrolental fibroplasia 


On Aug 8, 1944 the corneas measured 10 mm in diameter The left cornea 
was slightly hazy The anterior chambers were almost collapsed The right 
pupil measured 3 mm and was round The left pupil was ragged Both pupils 
were bound by posterior synechias The retina of the right eye was seen as a 

T h ?ur,T y TV t0UCl "” g the kns No ret,naI or md ’ c 'Vere seen 

able Tart,! S I'°"' ed “ ° P T e lens N ° Vls,on ° r re ? ct,on >° light was obtam- 
Tactile tension seemed to be increased 


416 


ARCHIVES OF OPHTHALMOLOGY 


The child was malnourished, poorly developed and mentally retarded On 
Nov 27, 1944 the intelligence quotient on the Kuhlmann scale was 37 

A diagnosis of bilateral microphthalmos, congenital detached retina, anterior 
and posterior synechias and complicated cataract was made 

Case 12 — C D, a white boy, was born July 23, 1941 in the University of 
Chicago Clinics after thirty weeks’ gestation The weight at birth was 1,745 Gm 
Delivery was bv cesarean section, after the mother had had a uterine hemorrhage 
The placenta was normal The cause of the prematurity was unknown At 
birth respiration was delayed two minutes, and the cyanosis was moderate and 
transitory There was no jaundice The infant was kept in an incubator until 
August 22, when he was discharged from the hospital in a healthy condition with 
a weight of 2,505 Gm 

The father, aged 31 , the mother, aged 28 , a brother, aged 8 years, and three 
sisters, aged 6, 4 and 2 years, were well The siblings were born after full 
term pregnancies and with normal deliveries The second pregnancy terminated 
m six months with induced delivery after uterine hemorrhage The premature 
infant, who was normal, died in seventeen minutes The mother’s sister had 
questionable tuberculous lymphadenitis, and the maternal grandmother was partly 
blind No other member of the family had any ocular disease, and there was 
no history of nervous disease in the family The mother’s parents were cousins 
When the patient was 9 months old, he was treated for spasms by the family 
doctor, who noticed that the child was blind The mother had been adnsed by 
two ophthalmologists that the child had pseudoghomas 

On Dec 12, 1943 examination showed that the child was blind and mentally 
retarded Gray masses, suggesting pseudogliomas, were seen back of each pupil 
Examination of the blood showed mild anemia, and the spinal fluid was normal 
The mother refused to permit further examinations 

On May 4, 1944 an ophthalmic examination was made The child, according 
to his mother, was apparently blind in September 1941 The eyes did not follow 
light or blink on exposure to bright light The eyes seemed small for the head 
The right cornea was clear and measured 10 5 mm in diameter The anterior 
chamber ivas shallow' The pupil was 5 mm in diameter and was bound dow T n 
with posterior synechias No pupillary membranes or vessels were seen The 
posterior surface of the lens was completely cmered with a gray, nonvascular 
mass except at the extreme periphery, w'here a red reflex was obtained The left 
cornea was 10 5 mm in diameter The anterior chamber and ins appeared normal 
The pupil reacted to light No pupillary membranes or vessels were seen A 
gray mass filled the upper half of the left fundus behind the lens A grayish 
stalk, 2 mm in diameter, containing blood vessels, extended back to a pale gray 
area of 1 papilla diameter, corresponding to the disk Dark granular and clumped 
pigment was scattered throughout the rest of the fundus, which was reddish No 
retinal vessels W'ere visible The choroidal vessels were fairly well seen 

A diagnosis was made of retrolental fibroplasia of both eyes and postmflam- 
matory chorioretinitis of the left eye Because of the blindness and cerebral 
agenesis wnth mental retardation, the child was committed to a state hospital 
in June 1944 He w r as still living on Aug 11, 1944 

Case 13— J K, a white girl, w'as born Aug 20, 1939 in an outside hospital 
after seren months’ gestation The weight at birth w'as 810 "Gm The second 
infant of the twuns, born after J K, died after five hours For the first twenty- 
three days the child w-as treated with oxygen She was kept in an incubator for 
one hundred da-\s Her u'eight was then 2,670 Gm 
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The father, aged 37, and a sister, aged 6 years, had hereditary supernumerary 
toes The mother, aged 36, showed persistent high blood pressure Her mother 
at the age of 46 had a cerebral tumor A sister of the infant’s mother was 
obese Sisters of the patient, aged 4 and 11 years, were normal The family 
gave no evidence of mental retardation or signs of hereditary ocular diseases 

In May 1940 the mother observed that the right eye protruded She was told 
by a physician that the child had cataracts The blindness was noticed when the 
child was 3 months old 

On Jan 13, 1941 the mother brought the child to the hospital for advice 
about blindness and lack of physical development After an examination, a 
diagnosis of bilateral supernumerary toes, right hemiparesis and cerebral agenesis 
was made The blood count and the urine were normal The Wassermann 
reaction of the blood was negative The supernumerary toes were removed 
surgically 

The child was photophobic No sense of light projection was evident The exter- 
nal ocular movements were normal The left eye was enophthalmic The 
eyes were equal in size The right eye showed a central corneal nebula The 
anterior chamber was shallow The pupil, 3 5 mm in diameter, was fixed by 
posterior synchechias The lens was densely opaque No fundus reflex was 
obtainable 

The left eye showed a clear cornea and lens The anterior chamber was 
shallow The pupil was 4 mm in diameter, but it was not reactive to light 
With homatropine the pupil dilated to 7 mm The retina was green-gray -and 
was detached as far as the ora serrata It floated forward in the form of a 
funnel, obscuring the disk The large retinal vessels ran posteriorly toward the 
hidden disk until they were hidden by the folds of the retina No hemorrhage or 
tumor was noted 

On April 7, 1941, an attempt to extract the cataract of the right eye was 
uftsuccessful because the lens was hard and opacity of the cornea interfered with 
observation of operation 

The patient was last seen Oct IS, 1941 The condition of the eyes was 
unchanged 


Case 14 — J S, a white girl, was born m the University of Chicago Clinics 
on June 2, 1937 after thirty-eight weeks’ gestation The placenta was normal 
The weight at birth was 3,410 Gm There was no postnatal cyanosis or jaundice 
The child was normal except for the eyes, which were small and were kept 
closed There was no sign of vision 

The mother, aged 18, a primipara, had had preeclamptic toxemia of pregnancy 
The father, aged 25, was well The parents knew of no familial disease 

The eves were examined on June 15 m the University Clinics at the request 
of the obstetrician The bulbs were smaller than normal and were deeply set 
in the orbits The lids were kept partly closed The eyes gave no reaction to 

ight They converged slightly, but the external ocular movements were 
unrestricted 

The right comea was 6 mm, and the left 7 mm, in diameter The anterior 
chambers weie apparently of normal depth The right cornea was slightly 
^ °i' \ tension coul d not be taken The pupils were irregular and fixed 

each eve ** lenS ’ ? gray mass was seen dee P m the fundus of 

eac i qc The mass was larger m the right eye than ,n the left A diagnosis 

o Mineral glioma it as made Dr Sanford Gifford, in consultation, exammed 
not g ,onT 1 “ d CM>reSSed W,ef ,tat tI,e Ch,ld tod micro Phakia, and 
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On August 20 the corneas were seen to be clear, and the gray mass in each 
eye was close to the posterior surface of the lens The child was repeatedly 
observed by pediatricians, neurologists and ophthalmologists 

Since the age of 1 month the head had steadily increased in size On Aug 
30, 1937 the circumference of the head was 49 cm A trephination showed that 
the cortex was thin and was lying close to the dura mater A cloudy, yellow fluid 
was obtained from the ventricles A diagnosis of hydrocephalus secondary to 
obstruction of the ventricular system was made 

Ophthalmic examination, on April 6, 1938, showed that the eyes were unchanged 
in size The corneas were clear The anterior chambers were not shallow The 
lenses were cataractous A diagnosis of bilateral pseudoglioma and cataract 
was made On June 2, 1938 the head was 71 cm in circumference, and the 
fontanels were wide and tense Signs of meningeal irritation were present There 
was no history of vomiting or convulsions 
The patient was last seen on Sept 24, 1938 The condition of the eyes was 
unchanged On Sept 25, 1938 she was admitted to another hospital, where she 
died, March 5, 1939 

The diagnosis obtained from the autopsy record was congenital hydrocephalus, 
cerebral edema and pneumonia No retinal glioma was observed 

Case 15 — D H , a white girl, was born May 3, 1942 in the University of 
Chicago Clinics after a gestation of thirty-one weeks The cause of the pre- 
maturity was unknown After delivery respiration was delayed for two minutes 
The weight at birth was 1,580 Gm The child was placed m an incubator for 
twenty-six days and was discharged from the hospital at the age of 47 days 
The weight then was 2,500 Gm There was no history of cyanosis or jaundice 
The father, aged 40 , the mother, aged 38 , the brothers, aged 10 and 12 years, 
and the sisters, aged 16 and 20 years, were well The family had no history of 
nervous or ocular diseases , 

On August 8 the mother brought the child to the University Clinics for treat- 
ment of constipation She had noticed no abnormalities of the eyes Physical 
examination revealed for the first time a small, yellowish gray mass on the nasal 
side of the right fundus A smaller gray mass was seen in the left fundus 
The child was otherwise healthy The weight was 4,200 Gm Roentgenographic 
examination of the skull and optic foramens revealed nothing abnormal The 
blood and urine were normal 

On Aug 11, 1942 the eyes were examined again Vision was nil The anterior 
chamber of the right eye was obliterated The iris pattern was blurred, but 
atrophy was not present Anterior synechias were present Posterior synechias 
were seen except at 3, 6, 9 and 12 o'clock where the pupillary reflex was dark 
The pupil measured 3 mm in diameter and was fixed and elliptic A yellowish 
gray mass behind the lens filled the middle of the pupillary space It was trav- 
ersed by small vessels arising from the superior nasal and temporal quadrants 
The mass was high m the center and was distinctly seen, but peripherally it 
appeared blurred 

The changes of the left eye were similar to those of the right eye The 
anterior chamber was obliterated Complete anterior and posterior synechias were 
present The iris was not atrophic The pupil was round and fixed A y ellowish 
gray mass filled the space behind the lens and gave a gray pupillarv reflex The 
mass showed a wavy surface, which was darkened in spots with pigment Small 
retinal vessels from the four quarters of the fundus passed over the mass The 
central mass m each eye was best seen with a +20 D lens A diagnosis of 
probable bilateral detachment of the retina was made 



KRA USE—ENC EPHALO-OPH THALMIC D Y SPLASIA 


In another clinic, on April 23, 1943, the eyes weie found to show little change 
The infant was mentally retarded 

Case 16 — R F , a white boy, was brought to the University of Chicago Clinics 
on April 10 1941 by the mother, who said that the child had never been able to 
sit up, to hold his head up, to walk or to talk He was born m another hospital 
on Feb 4, 1938 after seven months’ gestation The cause of the prematurity was 
unknown The weight at birth was 1,770 Gm The infant was kept in an 
oxygen tent for three weeks and was discharged from the hospital after five 
months The child had always been blind His eyes were never fixed on his 
parents or on moving objects Objects were not grasped unless they were placed 
in his hands He had never had convulsions and had never been injured 

The father, aged 30, the mother, aged 26, the brotheis, aged 4 and 6 years, 
and a sister, aged 1 year, were well The parents knew of no nervous or ocular 
disease in the relatives or ancestors 

Physical Examination — The child was small and weak The weight was 
10 2 Kg The urine was normal The red blood cell count was 5,150,000, and 
the hemoglobin content was 8 Gm per hundred cubic centimeters. The Wasser- 
mann reaction of the spinal fluid was negative Roentgenographic examination 
showed a normal skull Vision was ml The bulbs and corneas were normal in 
size The anterior chambers, irises and lenses appeared to be normal The 
pupils gave no reaction to light With atropine they dilated to 4 5 mm In the 
right eye a gray mass of detached retina, traversed by retinal blood vessels, was 
seen to extend from the temporal side of the disk to the periphery The mass 
was best seen with a +7 D lens On the nasal border of the mass a yellow-gray 
area, 1 disk diameter in width, ran vertically over the disk The nasal half of the 
fundus was pale, flat and indistinct It was best seen with a -f-2 D lens The 
left fundus was similar to the right A central gray mass, which was best seen 
with a + 8 D lens, covered the disk and the macula It arose from the retina in 
sharp vertical ridges The retina laterally and superiorly was pale, indistinct and 
slightly elevated The tension (Schi0tz) was 19 mm of mercury in the right eye 
and 21 mm in the left eye 

A diagnosis of spastic quadriplegia, cerebral agenesis and bilateral congenital 
detachment of the retina x was made 


Case 17 B B , the first of identical white female triplets, was born without 
difficulty on Jan 30, 1943 m the University of Chicago Clinics after twenty-nine 
weeks’ gestation 


The second triplet was normal at birth but died at the age of 4 months of 
pneumonia The third triplet was previable and died thirty hours after birth. 
Postmortem examination of the third triplet was performed by Dr Edith Potter. 
The child weighed 920 Gm and was 37 cm long The pathologic diagnosis was 
' ,ab)llt y f constriction rings on the proximal phalanx of the first and fifth toes , 
fusion of the third and fourth toes of the left foot, and amputation of the first 
four digits of the right foot from ammotic bands, atelectasis, and collapse of the 
ah coh The bram and other organs were normal 


The single placenta, weighing 756 Gm , had three cords attached marginally 
at equal distances There were three ammotic sacs and a single chorion 

The father, aged 28, the mother, aged 27, a sister, aged 3 years, and the 
grandparents and great-grandparents were well There was no history of nervous 

family or ancestors The mother had 
a child The Wassermann reaction of the mother’s blood was negative 
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The patient weighed 1,085 Gm on the fourteenth day of life She was kept 
m an incubator and was discharged from the hospital in sixty-four days For 
the first ten days in the hospital she was jaundiced At the age of 105 days she 
had pertussis for six weeks In April roentgen therapy was gncn to a ca\crnous 
hemangioma, 3 cm in diameter, on the chest 

On June 15, 1943 the patient was taken to the University Clinics for a routine 
examination The mother had noticed no defects m the eyes or vision of the 
infant Examination showed a premature child in good health, with a weight of 
5,220 Gm The child was normal except for a white mass behind the lens on the 
nasal side of the fundus of the left eye A diagnosis of pseudoglioma of the left 
eye was made by a pediatrician 

On July 8 it was noted that the eyes followed light but not objects Occasion- 
ally the eyes showed a tendency' to convergent squint The corneas and irises 
were normal The pupils were reactive to light The nonvascular, white opacities 
seemed to be in or next to the lens The fundus reflex was red The skull and 
optic foramens appeared normal in roentgenograms 

Reexamination of the eyes on Sept 14, 1944 show'ed searching movements and 
occasionally a convergent squint The right eye followed blocks 1 inch (2 5 cm) 
square, held close to the eyes Vision of the left eye was apparently limited to light 
perception only The corneas were 10 mm in diameter The anterior chambers w ere 
shallow The irises seemed normal The right pupil was more reactive to light 
than the left, the pupil dilated to 8 mm with atropine The right lens was 
clear The left lens was clear except for a few irregular, translucent radial striae 
Just behind the right lens, from 3 to 5 o’clock and 5 mm from the center, was 
a nonvascular, smooth-surfaced, gray mass Peripherally', behind the iris, the 
multiple radial, black and white ciliary processes joined the mass, which extended 
laterally and backward as a broad-based stalk, fused to the nasal side of the 
fundus and to the invisible optic disk No vessels were seen on the stalk or 
the retina Several crescents of dark granular pigment were around the site 
of fusion of gray tissue to the posterior pole of the fundus The fundus was 
best seen with a — 25 D lens as a diffuse red reflex without vascularity 

The mass behind the left lens was seen nasally 2 mm from the center It 
covered the posterior surface of the lens from 7 to 12 o’clock and extended nasalh 
as a winged, broad-based stalk to the area of the disk Few floating pigment 
granules were observed in the postlental space No vessels were seen The 
nonvascular, red surface of the fundus was best seen at — 25 D The intraocular 
tension (Souter) was 10 mm in the right eye and 16 mm in the left eye 

Psychometric tests indicated that the child was retarded mentally' by' blindness 
and by the excessive protection and care of the mother 

A diagnosis of bilateral congenital retinal fold w'as made 

Case 18 — B W, a white boy, was born in Chicago Lying-In Hospital on 
Jan 12, 1944 after thirty weeks’ gestation The weight of the infant was 1,150 
Gm and the length was 36 cm Because of the loss of ammotic fluid twelve days 
previously', abruptio placentae was suspected, and birth was induced with artificial 
rupture of the membranes No instruments were used in the delivery The 
newborn infant showed no signs of cyanosis, jaundice or hemorrhage The Kahn 
reaction of the mother’s blood was negative The father, aged 23 , and the mother, 
aged 17, were well The child was the result of a first pregnancy There was 
no history of ocular or nervous disease m the family or the ancestors 

The infant was given vitamin K and placed in a Hess bed with a constant 
supply of oxygen The child was healthy during his stay in the hospital except 
for persistent nonpitting edema of the legs On discharge, at the age of 65 davs, 
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he weighed 2,540 Gm , the hemoglobin content was 10 Gm per hundred cubic 
centimeters, and the red blood cell count was 3,100,000 The eyes appeared normal 
The condition of the infant’s health was followed at a welfare station On 
Sept 26, 1944, by request, the child came to the University Clinics for examination 
He was not gaining weight well The mother observed that the infant had not 
been able to fix his eyes on objects for the past three months Examination 
showed a small child, weighing 6,100 Gm , who was underdeveloped physically 
His length was 62 cm , and the circumference of his head measured 41 cm He 
was unable to sit up alone but was able to roll to one side His blood picture 
was that of hypochromic anemia Roentgenographic examination revealed a 
marked retardation of bone development m the extremities A psychometric test 
indicated pronounced mental retardation not related to poor vision or prematurity 
The pediatrician noticed a retrolental mass bilaterally A diagnosis of immaturity, 
nutritional anemia, cerebral spastic palsy, bilateral retrolental fibroplasia and 
mental retardation was made 

On September 27 the eyes were examined There was no response to light 
Externally the eyes were normal The corneas were clear and measured 10 mm 
in diameter The anterior chambers were shallow Anterior and posterior 
sjmechias were present The pupils, 3 mm m diameter, were irregular and fixed 
Atropine and neo-synephrme produced slight dilatation The lenses were clear 
In the right eye behind the lens was a pmk-gray mass, which was wrinkled like 
parchment Radial vessels of the same caliber as normal retinal vessels were 
seen in the center of the mass No details were noticed m the peripheral indistinct 
orange reflex In the left eye a pmk-gray avascular mass was seen just behind 
the lens Nasally and peripherally a blurred, indistinct orange reflex was obtained 
A diagnosis of bilateral congenital detachment of the retina was made 
The patient was last seen on Oct 25, 1944 The physical condition was 
unchanged 

PATHOLOGIC FEATURES 

A total of 16 e)es weie removed surgically, because of blindness 
with intolerable pam or a piesumptive diagnosis of l etmoblastoma, oi 
at autopsy The eyes were fixed in Held’s solution, embedded by means 
of the slow pyrox)lm method and sectioned serially Various appro- 
priate staining methods were employed to show histologic structures 
and processes 

Mict ophthalmos — The presence of microphthalmos m the hist few 
months of life of a prematuie infant is difficult to determine An e} r e 
may be abnormally small at birth because of prematui lty, congenital 
microphthalmos or arrested giowth due to detached retina or other 
pathologic process Furthermore, a nncrophthalmic eye may have a 
secondaiy glaucoma, which mci eases the size of the eye but not its 
structural paits 

Of the 9 mici ophthalmic eies, 7 had a totally detached retina, which 
m most instances was relatively well atrophied The clinical secondary 
glaucoma m 3 of these e\ es w as either of too short duration or too transi- 
tmy to eftect the size of the e>e The full teim infant with micro- 
phthalmos bad a long-standing retinal detachment and retinal synechias 
at birth, with no signs that mtrauteime glaucoma had affected the size 
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The detachment of the retma may hinder the growth of the bulb, but 
the evidence was not remarkable in these infants with a gestational age 
of 7 months or less Two of the 9 microphthalmic eyes had no retinal 
detachment One showed general letmal dysplasia, and the other, 
general retinal gliosis, atrophy and glial hyperplasia of the anterior 
part of the retina and persistent hyaloid artery A large eye with gliosis 
of the retina, which was not included with the 9 microphthalmic eyes, 
was microphthalmic m structure but became large probably as the result 
of secondary early fetal glaucoma of long duration 

Cornea — The diameter of the cornea varied with the gestational 
and the living age and with the amount of mtraoculai pressure The 
diameter of the microphthalmic eyes was generally within the lower 
limit for the normal eye of the corresponding total (l e , living and 
gestational) anatomic age 

Glaucoma after a retinal detachment of long duration, which was 
indicated by almost complete atiophy of the retina, produced a bulb 
of average size or slightly larger, a thin sclera and choroid and a large 
cornea m an eye with partly arrested growth Congenital glaucoma 
m an eye with complete retinal gliosis resulted m a greatly enlarged 
bulb with a thm sclera and a thin cornea of abnormally large diameter. 
It seemed that a glaucoma lasting several months enlarged the bulb, 
stretched the sclera and widened and thinned the cornea during the late 
prenatal or early neonatal period 

Antenor Chamber — The anterior chamber was of normal depth in 
the eyes with the iris beginning to adhere to the lenticular capsule 
After complete posterior synechias formed and a heavy exudate occurred 
m the mtraretmal space, the anterior chamber became shallow The 
chamber was almost totally collapsed after exudate and hemorrhage 
entered the space posterior to the ins In some ejes the iris and the 
lens were pushed forward into the space of the anterior chamber In 
ntost of the eyes the filtration angle was immaturely developed and the 
canal of Schlemm was partly covered The effect of age, prematurity 
and arrested growth on the immaturity of development of the trabeculae 
and the filtration angle is difficult to determine In some eyes the 
filtration angle was closed in various degrees by the adherence of the 
periphery of the iris to the cornea as a secondary effect In 1 eye 
central antenor synechias were present The anterior synechias were 
a part of the process that followed the detachment of the retina 

Ins — In eyes without retinal detachment there was a tendency for 
the iris to agglutinate, and later to adhere, to the lenticular capsule In 
the eyes with pronounced inactive gliosis of the retina the posterior 
synechias probably indicated only part of a disease process of long 
duration before birth Apparently, after the retinal detachment the 
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iris became engorged and then edematous Later, cysts of iridic pig- 
ment epithelium formed in some eyes Proliferation and extension o 
new strands of connective tissue and fine capillaries from the adjacent 
anterior layer of the iris onto the lenticular capsule occurred in several 
eyes Since early clinical examination of the pupillary area revealed 
no traces of these vessels or connective tissue strands, they were not 
vestigial remains of a fetal vascular system In 2 eyes the new strands 
passed through the pupillary area toward the equatoi of the lens and 
terminated there In an eye with a collapsed anterior chamber and 
with central and peripheral anterior synechias, proliferation of con- 
nective tissue, pigmented cells and capillaries occurred m the pupillary 
space 

Ciliary Body — The ciliary body and iris became atrophic during the 
persistent glaucoma In the eyes with fetal glaucoma the ciliary 
processes were atrophic, but m the eyes with glaucoma occurring after 
retinal detachment the cellular reaction varied seemingly with the degree 
of intraocular pressure and the amount of mtraretmal and postiridic 
exudate and hemorrhage A low intraocular pressure and the presence 
of exudate with much protein tended to produce more proliferative 
response from the ciliary epithelium, neuroglia and connective tissue 
cells As a result, a lamellai hyaline and connective tissue membiane 
formed to a greater 01 less degree behind the lens and extended trans- 
versely over the anterior limits of the detached retina 

Scleia — The sclera was stretched thin m eyes with long-standmg 
glaucoma The lamina cnbrosa was only slightly deflected outwardly, 
if at all 


Choroid — The choroid was immature m development in the youngei 
premature infants Frequently the choroid was engorged after retinal 
detachment if the cellular reaction of the anterior uveal tract was intense 
Very heavy exudation m the mtraretmal space was usually accompanied 
with separation of the anterior epichoroidal lamellas by a serofibrinous 
exudate 

Prolonged glaucoma produced atrophy of the choroid In the eyes 
with the gliosed retina the atrophic choroid was fused to the retina In 
the one eye of the full tei m, 1 day old infant born with a bilateral detached 
retina the retina was leattached in six places The retinal synechias 
were identical in appearance with those shown by Becker and Raab 7 
m the pictuie of primary retinal detachment (fig 7) The choroid was 
h} pertroplued and w r ell vascularized at the junction with the retinal 
synechias That this piocess occurred m fetal life is obvious, as the 


7 Graefe, A, and Saemisch, T Handbuch der 
Leipzig, Wilhelm Engelmann, 1916, pt 2, chap 10a, no 


gesamten Augenheilkunde, 
2, pp 1453 and 1560 
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infant died during the first day of life In the eyes with dysplastic 
retinas the choroid was relatively hypoplastic 

/ 

Retina — The retina was the tissue commonly affected m eyes with 
congenital encephalo-ophthalmic dysplasia The retina m the sections 
of 2 eyes was dysplastic The nerve elements were hypoplastic, and 
the supporting nerve tissue was hyperplastic An abnormal, unorgan- 
ized overgrowth of retina at the ora serrata, agenesis of melanotic 
pigment m the pigment epithelium of the retina, glial hyperplasia of 
the retina, hypoplasia of the nuclear lajers and a coloboma of the 
pigment epithelial layer of the retina occurred In both eyes one or 
more small serous separations of the retina between the pigment epi- 
thelium and the bacillary layer were evident There is a good possibility 
that the retinal detachment began locally with a choroidal effusion It 
could explain the small pigmented lesion aftei retinal atrophy which 
Terry described m the eye of 1 of his patients, as well as the lesions 
in these 2 eyes 

In 2 eyes the anterior part of the retina was overgrown and formed 
a transverse postlental membrane after atrophy and gliosis 

Complete detachment of the retina was found in 12 eyes The retina 
was usually massed forward behind the lens and the iris If detach- 
ment happened early before birth, the stalklike base was a glial shaft 
of nerve fibers extending to the atrophic retina No definite, large 
hjaloid artery could be seen In a few eyes part of the retina was a 
fused mass at one side The remainder of the retina was detached, 
like a sac, which was displaced anteriorly The retinal mass m some 
instances was extremely atrophic The nerve cells were almost entirely 
absorbed, and only large glial and small connective tissue strands 
remained This late atrophy of the retina explained the increasing 
redness of the pupillary reflex as the disease progressed in some eyes 

It is possible that the retinal atrophy followed the flat detachment 
produced by the serous effusion in the first 2 eyes, if this is true, the 
process of gliosis of the retina m the othei 2 eyes would be similarly 
explained 

Optic Nerve — The optic nerve m the eyes of the infants over 
2 months of age was almost completely medullated The optic nerves 
m the eyes with a totally ghosed retina could not be examined properly 
In the eyes with fetal detachment of the retina, with pronounced retinal 
hypoplasia and with detachment of long duration the number of nerve 
fibers seemed to be less than normal In 2 eyes the nerve head showed 
malformations 

Lens — The lenses in eyes with a detached retina showed no abnor- 
malties except for proliferation of the lens epithelium beyond the equator 
after long detachments The total cataracts with pronounced changes 
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were found m the eyes with complete retinal gliosis In the microphthal- 
mic eye with the hyaloid artery and gliosis, proliferating capillary 
endothelium broke through the posterior part of the capsule 

Geimal Pathologic Features —Congenital encephalo-ophthalmic dys- 
plasia seems to affect the neuroectoderm primarily and the associated 
structures secondarily at an early fetal age Development of the cere- 
bral cortex may be retarded as early as the fetal age of 10 weeks The 
basal ganglions and the bram stem are not evidently involved in the 
disease Cerebral hyperplasia, hypoplasia and heterotopias are found 
Hydrocephalus, if it occurs, is perhaps related to an anomalous develop- 
ment of the arachnoid membrane 

The development of the eye may be affected m early fetal life m 
the same manner In the cases of sever el} 7 ' affected development the 
manifestations are microphthalmos, malformation of the optic nerve 
head, and hyperplasia and hypoplasia of the retina The mtraretmal 
serous effusion and retinal detachment may follow later The retina 
degenerates and atrophies Posterior synechias form Proliferation of 
the glia, mesodermal connective tissue and neuroepithelium may lead 
to the formation of a transverse retrolental membrane and of iridic and 
postlental capillaries Intraocular exudation and hemorrhage, anterior 
synechias and cataracts are othei complications Secondary glaucoma 
is common Leukocytic leaction is slight 


ETIOLOGIC FACTORS 

The records of the 18 cases presented here served as the basis for 
a study of the origin of the disease The recorded details permitted 
the grouping of factors that had a bearing on the causation 

Hci'editary and Familial Tendencies — There was no evidence based 
on the statements of the parents that the disease was inherited directly 
from lelatives m the mother’s or the father’s immediate family or m 
the ancestors Furthermore, there was no second occurrence of the 
disease in the family m other, later pregnancies Of course the value 
of family history was limited by the small number m the family, by 
the lack of knowledge concerning the relatives and by the great mobility 
of people under present social conditions The only prominent heredi- 
tary factor not related to the disease was the presence of supernumerary 
toes m 1 child This inheritance was traced to the father and the 
paternal ancestors 

The disease and prematurity were unrelated to the environment of 
the infant The families were not m any one social stratum The 
occupations of the fathers ranged from relief projects, employing the 
povert} -stricken, incompetent unemployed to the independent profes- 
sions Social conditions apparently were not related to the disease 
or to prematurity 
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Age of Fathei and Mothei — The range of ages of the fathers and 
mothers was similar to that of fathers and mothers of children without 
this ocular disease There is no relation of the incidence of this disease 
to the age of the mother, like that which occurs with mongolism, or 
to later pregnancies, like that which is associated with the Rh factor 
The distribution of the ages of the mothers at the time of birth was 
as follows Three were from 15 to 20 years old, 4, from 21 to 25, 
7, from 26 to 30, 1, between 31 and 35, 2, from 36 to 40 years, and 
1, between 41 and 45 The distribution of the ages of the fathers 
at the time of birth was as follows Three were from 20 to 25 years 
old, 6, from 26 to 30, 3, from 31 to 35, 2, from 36 to 40, 1 between 
41 and 45, and 3 were of unknown ages 

Time of Conception and Bulk — It was believed that the ocular 
and cerebral disease and prematurity might be related to an unknown 
infectious disease of the mother which might be more prevalent in certain 
months and seasons of the year It was hoped that a study of the 
distribution of the times of birth and of the times of similar developmental 
stages of the fetus would give a clue to such a disease When the month 
of conception was calculated from the gestational age, the distribution 
of the times of conception was remarkably evenly spaced throughout 
the year The number of conceptions varied from 1 to 2 per month, 
and only once was it 3 per month The distribution of births according 
to month of birth was regular, ranging from 1 to 2 per month except 
for one month, with 3 births There was no predominance of births 
in a series of months or m any one season But if the distribution of 
births is arranged according to months of the year, it appears that the 

3 births m 1937 were between October 14 and December 22, m 1938, 

4 were between February 4 and August 4, m 1939, 4 were between 
July 10 and November 20, and the others were scattered from 1941 
to 1944 The calculation for the time of conception shows a definite 
nonseasonal grouping, which may be significant The 3 infants born 
m 1937 were conceived between March and June, the 4 bom in 1938 
were conceived between July and November, the 4 born in 1939 
were conceived m January and February, the 2 born in 1942, in July 
and October, the 2 born m 1943, m July, and the other 2, in 1943 
and 1944 The records of the municipal and state health reports for 
this part of the country have given no suggestion of an increase in any 
disease which may be related to these periods 

Number of Piegnancies — Some diseases of infants and piegnancy 
are related to the number of pregnancies Syphilis is a classic example 
of such a disease, the severity decreasing with the number of preg- 
nancies In the present cases, the infant was the result of the first 
pregnancy of 7 mothers, of the second pregnancy of 5 mothers, of the 
third pregnancy of 3 mothers, of the fourth pregnancy of 2 mothers 
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and of the fifth pregnancy of 1 mother The distribution was m the 
range of the normal number of pregnancies Infants born of further preg- 
nancies were not affected with the disease Each of the 18 infants was 
the only child m his family who had this ocular defect and the asso- 
ciated nervous disease 

Multiple Births — Multiple births were found by Hess and associates 8 
to be the most common single cause of premature labor In 4 of 
Terry’s cases and in 1 of Wehrli’s 6 series, the infants were twins In 
my 18 cases, .there were 2 sets of twins and 1 set of triplets, all of whom 
were born between the twenty-ninth and the thirty-second Meek of 
pregnancy Only 1 infant survived m each set , the others died shortly 
after birth except for one of the triplets, .who died at the age of 4 months 
Autopsy on 1 of these infants who died at birth showed nothing 
significant except for previabihty Although the number of multiple 
bnths m this series of cases was high m proportion to the single births, 
it was not suggestive of any definite positive connection with the disease 
except for prematurity There was no definite evidence for oi against 
the presence of the disease m the other infant or infants of the multiple 
births except for the absence of any abnormality but previabihty m 
1 child It was possible, but not probable, that the disease was not 
sufficiently developed to be observed clinically or to be detected in 
pathologic examination m the other child or children of the multiple 
birth The predominance of the neurodysplasia m infants from multiple 
pregnancies cannot be disregarded and may be a clue to the ongm of 
the disease 


Sex of Child — Sex apparently was not involved m the incidence 
of the disease It was slightly more frequent m females than m males 
Seven of the infants were males and 10 were females 


Race — All infants u ere born of white parents, and no nationality 
was predominant In Providence Hospital for Negro patients no cases 
of the disease have been seen by the ophthalmologists 

Frequency — The incidence of the disease was about 1 per 16,000 
new patients attending the University of Chicago Clinics When the 
estimate was based on new patients from the time when the disease 
uas first diagnosed to the tune of writing, the ratio was 1 8,000 new 
patients The ratio of cases m Chicago Lymg-In Hospital to the 
number of total births nas 1 4,000 All the patients Mere born m 
Chicago or its suburbs except 1, who lived in a small city near Chicago 

Weight at Bvth — Some obstetricians place infants weighing less 
t lan 1,000 Gm at birth m the class of previable infants, u-hich have 
an extremel y high mortality rate, of about 99 per hundred The prema- 


r 8 ll H r S « H ’ Mohr ’ G J , and Bartelme, P F The Physical and vr^nf^l 
r °M i ot rematureh Born Children, Chicago, Unnersity of Chicago Press, 1934 
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ture infants with a weight at birth of from 1,000 to 1,500 Gm have a 
death rate of about 25 per hundred The premature infants weighing 
from 1,500 to 2,500 Gm have a good survival rate If weight is used 
as the basis of judgment, then 13 infants were premature and 4 were 
mature Four infants at birth weighed from 800 to 1,000 Gm , 4, from 
1,000 to 1,500 Gm , 5, from 1,500 to 2,000 Gm , 2, from 2,500 to 3,000 
Gm , 1, from 3,000 to 3,500 Gm , and 1, from 3,500 to 5,000 Gm 
There was no doubt that the disease is commonly associated with small 
premature infants The ratio m these cases is 13 4 in favor of pre- 
maturity However, this disease is also associated with infants with a 
normal average weight at birth 

Gestational Age — The gestational age has always been difficult to 
estimate m weeks It is usually based on the menstrual history Onh 
m unusual circumstances has it been determined exactly For example, 
when soldiers have been home on a short leave of absence, the wives 
may know the date of conception Generally the woman has a doubtful 
idea of the tune interval For this reason some obstetricians believe 
the gestational age may be missed by seveial weeks oi by a month 
Although most of the mothers were followed in the prenatal clinic, the 
weeks of pregnancy in these cases may vary in the same manner When 
the weight of the child at birth does not accoid with the gestational 
age, the menstrual histoiy may be deceitfully or incorrectly given or 
may be naturally undeterminable 

Infants born with a gestational age of under 28 weeks are generally 
regarded as previable Those who have a gestational age of less than 
32 weeks have a mortality rate of about 25 per cent Premature infants 
with a gestational age of between 32 and 38 weeks have a low death 
rate It is believed by obstetricians that more premature infants, par- 
ticularly m the early piemature group, survive now and that many of 
the children with this disease fall m that group Flowever, some 
premature children have survived m the past, but the disease has not 
appeared to be associated with prematunty In the report of Hess s 
on 200 cases of prematurity this disease was not seen in spite of careful 
obseivation and lepeated examinations In the 18 cases in the present 
series, the mothers gave a history of from 28 to 32 weeks of gestation 
m 12, of from 32 to 36 weeks m 2, of fiom 36 to 40 weeks in 1 and 
of 40 weeks in 3 

Although most of the patients were eaily piemature infants, some 
were born at term The ocular and cerebral disease occurred at birth 
or shortly after birth m the mature infants m the same mannei and 
with the same severity as m the premature infants The disease is 
frequently noticed later in premature infants than m mature infants 
because under the conditions of survival m an incubator the eyes are 
not observed or examined 



429 


KRAUSE— ENCEPHALO-OPHTHALMIC DYSPLASIA 

Causes of Piematmity — The precise etiologic factors influencing 
premature termination of pregnancy may be difficult to determine 
Toxemia of pregnancy, in 3 mothers, multiple pregnancy, m 3, utenne 
bleeding, m 2, and premature rupture of the membranes, in 1, were 
the precipitating causes tending toward prematurity On 1 of the 
mothers with toxemia of piegnancy a cesarean operation was performed 

The mothers weie fiee of known syphilis and other infectious disease 
In 1 woman the uterus was histologically normal The placentas were 
not diseased in the 9 mothers from the Chicago Lying-In Hospital The 
condition of the placentas of the other mothers was unknown The 
cause of prematunty m the other 8 cases could not be determined in 
spite of careful examination of good hospital records and discussion 
of the cases with the obstetricians A point of inquiry may be raised 
on the number of cases of prematurity without cause The question 
of habitual miscall lage, numerous pregnancies at short intervals, undei- 
nutrition of the fetus with premature expulsion and induced labor does 
not seem to aiise here, although these points were investigated It 
is possible that the disease causing cerebral and retinal dysplasia may 
tend also to cause prematunty, but there is no direct evidence except 
the frequency of this disease m piemature infants Seemingly, there 
is no specific disease of the uterus or of piegnancy associated with the 
dysplasia 

Diseases of the Mothei — Since the prenatal and neonatal appearance 
of encephalo-ophthalmic dysplasia indicates that the mother may transfer 
the disease or the effects of disease to the fetus, a seaich was made foi 
diseases of the mother One mother had moderately severe essential 
hypertension, 3 had toxemia of pregnancy, 1 apparently had leceived 
treatments foi syphilis , 1 had a cough and rapid loss of weight, and 
12 had no disease The Wassermann reactions of the mothers weie 
negative The blood counts were normal There was no clinical 
evidence of lymphogranuloma venereum The mothers of the patients 
who were born m 1943 and 1944 had no symptoms or signs of rubella 
oi othei exanthems dui mg pregnancy Unfortunately, questions to gam 
ewdence on the presence of atypical virus pneumonia, ornithosis or 
psittacosis m the eaily months of pregnancy were not asked All his- 
tones of colds, influenza, soie throat and cough m the patients were 
too lague to be of use as possible antecedents It was believed that 
the due to the cause of the disease was in the history of the mother m 
eaih pregnane), but it was not found because of lack of a good method 
of attack In spite of the negativity, it should not be permitted to be 
forgotten, as it maj have a definite beaiing on the origin of the disease 
Neonatal Clinical Symptoms — An attempt was made to correlate the 
neonatal clinical sjmptoms, such as c } anosis, jaundice and asphyxia. 
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with encephalo-ophthalmic dysplasia Four infants had no unusual 
symptoms One (case 10) of these 4 infants, a full term child, began 
to have convulsions after the age of 2 months and later died with a 
condition diagnosed post moi tern as bronchopneumonia, cerebral agenesis 
and ocular dysgenesis Another (case 14) of these infants, born of a 
lull term piegnancy, was observed to have retinal masses in each eye 
v ithin two weeks of birth Later, according to the diagnosis from post- 
mortem examination, the child died of pneumonia and congenital hydro- 
cephalus The third child (case 11), an early premature infant, was 
born in another hospital, where the records showed no evidence of 
unusual s) mptoms, although the child was kept in an incubator This 
infant was blind at birth and now is mentally retarded The fourth 
child (case 2) of this group, an early premature infant, had retinal 
masses m each eye, which were first observed six months aftei birth 
The child was normal at the age of 4 years except for blindness There 
was no known factor in delivery of the child and no neonatal symptom 
or sign indicating the cause of the dysplasia in these 4 children 

One infant, born by cesarean section at a previable age, had neonatal 
anemia with weakness and little vision 

Seven infants were cyanotic after birth The latio of 7 18 was 
about the same (53 102) as that attained by Hess 8 Three of the 
7 infants were cyanotic just after birth and recoveied easily with oxygen 
treatment The cyanosis of premature infants is generally related to 
atelectasis The 4 infants with recurrent cyanosis probably had intra- 
cranial hemorrhage Of these 4, 1 (case 1) died with hydrocephalus 
four years later One (case 3) died of enteritis at 4 months of age 
The brain histologically was normal Another (case 4) was admitted 
to an institution for feeblemindedness at the age of 6 years The fourth 
had hemiparesis and cerebral agenesis Two infants (cases 5 and 17), 
who were jaundiced several days after birth aie living and well Of 
2 other infants with jaundice and recurrent cyanosis, 1 (case 9) with 
inti acranial hemorrhage died at the age of 4 months with a condition 
diagnosed as congenital hydrocephalus and hssencephaly, and the other 
(case 7) was healthy and active mentally at the age of 7 yeais 

One child (case 15) had delayed respirations at birth At the age 
of 4 months the child appeared to be normal mentally 

The histones m this small series unexpectedly showed no lelation- 
ship of asphyxia, cyanosis and jaundice to hydrocephalus, severity of 
mental retardation and cerebral agenesis except m the infant with severe 
intracranial hemorrhage (case 9) 

Congenital Anomalies — The congenital anatomic anomalies w ere 
few, but they are not significant Four infants possessed these mal- 
developments There were bilateral talipes equmovarus, hemangioma 
of the occiput and chest, supernumerary toes and umbilical hernia 
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Other Possible Causes — A further search for the origin of the dis- 
ease was made Rubella and similar exanthems of the mother m the 
first trimester of pregnancy were considered for some of the infants 
born m 1943 and 1944, after the reports by the Australians 9 The 
cases at the University of Chicago Climes m which the mother had 
rubella were excluded from this report The symptoms and signs m 
these cases were the same as in previous reports They were con- 
genital cataract, low tone deafness, mental retardation, wide ductus 
arteriosus, defective interventricular septum and dental dysplasia These 
signs are not those of neonatal encephalo-ophthalnuc dysplasia 

The Rh factor was determined in 1 case, but there was no incom- 
patibility between the blood of the mother and that of the child Theie 
was no history or evidence of fetal erythroblastosis m the cluldien of 
any multiple pregnancy 

Light as a factoi has been considered by some ophthalmologists and 
pediatricians Since 3 infants were born with the disease and 2 others 
probably had the disease from birth, there is little reason to suspect light 
as causing the damage to eyes m utero Whether or not it is an 
additional factor after birth is still doubtful 

A toxic causation was investigated m a few late cases, but no lnstoiv 
of poisoning with alcohol, lead, carbon monoxide, mercuiy, arsenic, 
apiol, quinine or tobacco was obtained 

One mother was examined and tested for brucellosis, but there was 
no indication that she had the disease 

Except for 1 case with probable treatment for syphilis and gonorrhea 
before pregnancy, there was no history of syphilis All Wassermann 
reactions were negative 

Although there weie no symptoms of toxoplasmosis m any mother 
and infant, the blood of 1 infant gave a negative reaction to the pro- 
tective test The pathologic sections of the brain and eyes after death 
showed no toxoplasmas 

In spite of the absence of any history of obvious symptoms of other 
virus diseases, it was unfoitunate that there was no available method 
under the present conditions for testing the mother and child for the 
presence of the viruses causing atypical pneumonia, psittacosis and 

ornithosis A virus infection was believed to be a possible cause of 
the disease 


Chi onologic Appeal ance — The time of the first appearance of 
encephalo-ophthalnuc d\ splasia has an important bearing on the etiologic 
and patholo gic features of the disease If cases 9 and 10 are taken 

* S ;T n ’ C ’ Tostevin > A L > Moore, B , Mayo, H , and Black, G A Con- 
g ital Defects m Infants Following Infectious Disease During Pregnanc\ M T 
Australia 30 201, 1943 S rregnanev, M J 
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as illustrations of the earliest form of the disease, then the pathologic 
process begins in the first few months of pregnancy In case 9 the 
postmortem diagnosis was bronchopneumonia, aplasia of the cerebral 
cortex and cerebellum, cerebral agyria, multiple heterotopias, congenital 
hydrocephalus, persistent hyaloid artery, congenital cataract, coloboma 
of the disk, retinal gliosis of the right eye and buphthalmos, congenital 
cataract and retinal gliosis of the left eye, and in case 10, bronchopneu- 
monia, cerebral agenesis with multiple heterotopias and cyst of the 
cerebellum and bilateral retinal dysplasia These changes occurred 
early in fetal life In about the fifth week of fetal life the corpus callo- 
sum is formed In both cases the agenesis of the coipus callosum was 
determined before the fifth week of embryonic life After about the 
third month of embryonic development the cerebral gyri began to take 
their form In case 9 the brain w r as agyric, in case 10 microgyria w r as 
present In both cases the cerebellar aplasia probably w r as deter- 
mined later than the agenesis of the cerebrum The factor producing 
the subarachnoidal anomalies also was in effect after the second month 
of embryonic life The hydrocephalus in case 9 was probably related 
to failure of development of the subarachnoid space The heterotopias 
represented a further differentiation aftei a temporary arrest Some 
tissues not differentiating further remained hypoplastic, and the revival 
in growth of tissue resulted in dysplasia or hjperplasia 

The ocular maldevelopment in case 9 occurred probably through 
arrested development of the initial retinal differentiation at the embryonic 
age of 3 months The right eye was microphthalmic, and its retina 
showed dysplasia The retina of the left eye w T as also maldeveloped and 
later was made atrophic in part by secondary glaucoma 

In case 8 the eyes and brain -were affected by the sixth month of 
pregnancy 

Genet al Etwlogic Factors — Many probable general causes for the 
disease exist (Corner 10 ) The problem may be summarized as follows 

1 Irregular fertilization may cause incomplete segmentation and 
death of the egg 

2 There is no evidence that this disease is i elated to a genetic defect 

3 It is possible, but not probable, that there is a relationship to 
a nongenetic constitutional defect A comparable disease is mongolism. 
However, at present there is no good method of attack on this problem 

4 Delayed transportation of the egg through the oviduct frequently 
results in ectopic pregnancy and prominent defects However, tubal 
pregnancy is not a factor in this disease 

10 Corner, G W Ourselves Unborn, New Haven, Conn, Yale University 
Press, 1944, p 108 
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5 A failuie of the hormone s>stem causes eail) death of the embijo 
m animals This effect has not been definite!} observed in man 

6 A mechanical disordei of the uterus resulting in crowding of 
the embryo generall} causes nuscarnage at the end of the second or 

the third month 

7 Nutritional deficiencies, unless they are se\ere, have little effect 
on the ernbr) o but a definite eftect on the mothei 

8 Infection of the genital tract tends to prevent fcitih/Ution and 
implantation of the egg 

9 Toxicity of the emironment ma\ cause m.ildei elopment Koent- 
gen radiation, radium, lead intoxication and the Rh factor arc not 
apparent factors m the disease undei discussion Gcnciall}, a toxic 
reaction sufficient to aftect the cnibno aflccts the mothei. and the 
cause of toxicit) can be determined Local mtiauterinc toxiciU as a 
cause of developmental defect is difficult to pro\e 

10 The embrjo may be infected with am of main organisms 
Syphilis and smallpox are well known diseases of the fetus Rubella, 
or German measles, recenth was found to allcct the embno If the 
mother had rubella during the first two months of pregnancy, the infant 
w f as frequently born defectne The abnormalities were congenital cata- 
ract, microphthalmos, deaf-mutism, patent ductus artenosus, lnpoplastic 
teeth, microcephaly and mental retardation There is good reason to 
believe that the virulence of the Mrus of rubella may have changed and 
that the effect of this Mrus has not been recognwcd The cases with 
a history of the mother’s having rubella oi symptoms of rubella w ere 
not included m this series It is possible that another virus may be 
the cause of encephalo-ophthalnuc dysplasia 

SYMPTOMATOLOGY 

OCULAR SYMPTOMS 

The study of ocular symptoms m the 18 cases gave information on 
diagnostic errors, on the differential diagnosis and on the chronologic 
features and clinical variation of the disease 

Time of Onset — The probable time of onset of the disease was 
difficult to determine m some infants because the early symptoms w r ere 
not observed, the abnormalities w*ere not investigated and the eyes w r ere 
not examined, or, if they w^ere, the examination w r as inadequate In 
cases 8, 9, 10, 11, 14 and 17 the eyes w r ere affected before birth Accoid- 
mg to the histologic observations on the eyes m cases 9 and 10, the 
disease was evident in the early fetal stage, and m case 8 the retina had 
been detached and then reattached before birth In case 17 the retinal 
maldevelopment which was disclosed by clinical observation was similar 
to that of falciform fold and stalks of the retina, which is an early ernbry- 
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onic defect In the other cases, 11 and 14, vision was poor at birth, 
and the retinal mass was seen just after birth In 4 cases the retinal 
defect was pi obably present before the first few weeks of life , in 3 cases, 
before 2 months of age, in 2 cases, before 3 months of age, in 1 case, 
long before 6 months of age, and in 2 cases, long before 9 months of age 
If the symptoms are discovered late, the disease is usually mild, and the 
eaily stages are overlooked Terry noted that the retinal disease m 
his cases was always visible before 6 months of age lf 

Time of First Observation — The time of first observation of the 
ocular defect varied remarkably for a serious disease which occurs at 
birth oi in the early weeks of life In 3 cases the defect was noticed 
at or near birth , m 2, m the first month , m 3, from the first to the 
second month, in 3, from the second to the third month, in 1, from 
the third to the fourth month , in 4, from the fourth to the sixth month 
and m 2, from the sixth to ninth month In almost every case the 
disease was far progressed The time interval between the initiation of 
the disease and the time of detection is related to the lack of training 
in ophthalmoscopy in medical schools and the lack of habitual use of 
the ophthalmoscope in medical examinations 

The ocular symptoms were usually missed by the physician either 
because no examination was made or because it is difficult to examine 
the eyes of recently born infants This also explains why retinoblastoma 
is often not observed until the mother notices an ocular defect The 
mother was the first observer of an ocular defect in 5 cases , the pedia- 
trician, m 7 cases, commonly because of careful routine examination , 
the obstetrician, in 3 cases, and the family physician, m 3 cases 

Fust Piomment Symptoms — The most prominent symptoms noticed 
by the first observer, mother or physician, were blindness, in 14 eyes, 
retinal mass, in 10 eyes (by the physician) , large size of the bulb, in 
3 eyes, small size, in 1 eye, white pupils, m 2 eyes, and yellow pupils, 
in 2 eyes In 4 eyes no abnormality was noticed The blindness was 
often discovered at home when the mother cared for the child It was 
apparently not detected by the nurses when the infant was m the Hess 
bed 

Fust Tentative Ophthalmic Diagnosis — In few cases was the first 
tentative diagnosis the same as the final diagnosis One reason was 
that only an examination with the child under general anesthesia was 
satisfactorv At first the tendency was to consider the retinal mass 
a retinoblastoma Later, after more experience, a different conception 
of the retinal mass was obtained In 21 eyes the diagnosis was retino- 
blastoma, in 6, retrolental fibroplasia, m 4, myopia, in 3, pseudoglioma, 
and m 1 each, atrophy of the optic nerve, microphthalmos, retinal detach- 
ment and secondary glaucoma In 1 eye the disease was missed 
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Bdatetality — In every case the disease was bilateral In 12 cases 
bilateial retinal detachment occuued In 3 cases umlateial retinal 
detachment with atrophj or dysgenesis of the lclina and optic nerve 
was evident One case of bilateial ictinal gliosis was seen, and 1 case 
each of bilateral retinal hypoplasia and bilateial congenital ictinal folds 

was found 

The retinal detachment in one c}e and the dysplasia of the ictina 
m the other eye gave evidence that the bilateial ictinal dysplasia piob- 
ably belonged to the same group of defects The early ictinal gliosis 
was perhaps based on different embijonic timing of the same disease 
process The congenital retinal folds weic pm t of a snnilai process 
These eyes showed the various possible foims the disease may take 
However, in no case was one e)C free of disease 

Position oj Hands — The position of the back of the hands o\cr the 
eyes to avoid light, which was mentioned by Teiry, 1 was characteristic 
m those infants who were unaccustomed to blight light and m whom 
the retinal detachment was m the early stages It was not unusual 
for the infant to act in the same manner when it was pholophobic to 
light on the ins during mild irritatne intis or when it was suflcimg pam 
from the secondary glaucoma oi the induced glaucoma wduch anscs from 
crying 

Vision — Vision ultimately w r as decreased oi totally lost in all cases 
In the eyes with congenital myopia and retinal d)Splasi«i but without 
detachment vision w'as generally never above peiception of shadow's and 
movements and of light m space The child often misled the examiner 
by detection of objects by smell and not by sight In 1 case the child 
recognized the odor of the father’s leather coat and would turn tow’ard 
the source of the odor Response to the local heat of a light gave mis- 
interpretations of vision Infants with fixed congenital retinal folds and 
stalk or infants just before detachment of the retina or wnth paitly 
detached retinas noted the dnection of the light A few had vision 
for larger forms In all cases of detachment vision w r as reduced in time 
to light perception or became nil 

Ptosis Ptosis was noticeable in 5 infants In 4 it w'as unilateral 
and m 1 bilateral Of the infants with unilateral ptosis, the defect was 
on the left m 3 and on the right in 1 In all cases the ptosis was related 
to the disease, for it occurred only with microphthalmic eyes, with the 
eye of smaller size and with more severe disease It could not be 
definitely associated with the intrauterine position of the infant or with 
method of delivery Endophthalmos seemed to be apparent in 1 of the 
infants with ptosis Each eye was microphthalmic, and the smaller eve 
appeared to be endophthalmic 
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Stiabisnms — The external ocular movements were unrestricted m 
all cases In infants totally blind at birth the movements remained 
irregular and were not conjugated If light perception persisted until 
just after birth m one eye only, the conjugation was poor If light 
perception persisted a few weeks after birth, the movements were roving 
and inconstant but conjugated In 4 infants the eyes showed occasional 
convergence, and m 1 the left eye turned m 20 degrees In 1 infant 
slight paresis of the left external reactus muscle disappeared when he 
became older 

Microphthalmos — The size of the bulb was difficult to determine 
in a restless infant It was estimated by measuring the diameter of 
the cornea , by comparison of the size of one eye with that of the other 
and with the size of normal eyes of infants of the same age, and by 
comparison of the enucleated eyes with normal eyes The transverse 
diameter of the cornea was estimated in 27 eyes Microphthalmos was 
evident bilaterally m 8 cases and unilaterally in 4 cases In 5 cases the 
size of the eyes was not abnormal In the 5 cases of myopia the retinas 
were at the upper limit of normal size or were larger than normal eyes 
of infants of the same age Early, long-continued detachment occurred 
with small corneas and small eyes Early and pronounced glaucoma, 
usually of long duration, gave rise to a large globe One globe was 
large at birth (case 9) 

Synechias — The anterior chamber was shallow in 22 eyes and col- 
lapsed m 8 eyes The decrease in depth of the chamber occurred with 
the retinal detachment and once with retinal dysplasia associated with 
myopia 

Iridic synechias are common to the eyes with this disease, par- 
ticularly those with detached retinas Anterior synechias were observed 
clinically m 4 eyes and were not noted m many eyes with shallow, 
collapsed anterior chambers Five eyes were observed pathologically 
to have anterior synechias which were not noticed clinically In 1 eye 
a particular effort was made to find anterior synechias clinically, but 
they were seen only after section 

Pupillaiy Reactions — The pupillary reaction to light before retinal 
detachment was apparently active in almost all eyes After the detach- 
ment started, the pupils became sluggish m reaction and later became 
fixed The fixation was the result of posterior synechias In 5 eyes 
with little or no pupillary reaction to light no posterior synechias were 
observed clinically, and the irises were probably sticky In these eyes 
the pupils dilated with atropine The pupils in the eyes with retinal 
gliosis, dysgenesis and myopia became fixed early In the 18 infants, 
24 pupils became fixed, 6 showed some signs of reaction, and the 
remainder were not closely observed 
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Glaucoma— The abnoimally high intiaocular pressuie was detci- 
mmed with difficulty In 9 eyes of 5 patients Iheie were signs of 
glaucoma The tension, which, when taken, was estimated either by 
the Schi^tz or by the Souter method while the child was tinder ether 
anesthesia, was often subject to misintei pretation A thin cornea, small 
eye, collapsed antenoi chambet, shaming child and lack of a standard 
for 'infants were factors which prevented the use of instrumental methods 
The bulbar conjunctiva became reddened in 3 eyes with severe glaucoma. 
Other such eyes often w r ere redder than usual after crying, but this 
reaction may be i elated also to mild nritative iritis present with the 
detached retina However, reddened e)es w r eie not common with 
glaucoma A fugitive coineal haziness in 3 eyes w’as caused by glau- 
coma This sign was probably overlooked m many other eyes, or the 
infant was not seen at the proper tunc 

At some stage of the disease increased intraocular tension was 
obtained m the clinic in 9 eyes, either by tactile or by instrumental 
measurement These eyes showed injection of the conjunctiva and a 
steamy cornea with the rise in intraocular picssure In some e\cs the 
glaucoma was observed only when the infant cued The glaucoma 
generally followed the posterior synechias or intraocular hcmoirhagcs 
It lasted for weeks or months, and then the eye tended to become 
softer In case 9 the left eye had a congenital hydrophthalmos but not 
buphthalmo’s The congenital incomplete development of the filtration 
angle was an added factor m glaucoma Some microphthalnnc eyes 
were of average size because of the glaucomatous picssure 

Fetal Vascular System — Persistent pupillary membranes and vessels 
were more commonly present in the eyes of the early picmaturc infants 
shortly after birth and in the eyes with marked malformations oi i etmal 
detachments m full term infants Vessels of the iris extended over or 
onto the pupillary opening in 4 eyes aftei, ljut not before, the retinal 
detachment They were not seen in several eyes 

The hyaloid artery was not evident m the prematuie eyes If 
vascular remnants of the hyaloid arteiy were piesent, they could not 
easily be found m the detached retinas on gross examination The 
hyaloid artery was not observed m the microphthalmic eye, m which 
it was later seen m section, because of the obscuration from an anterior 
hyaloid membrane 

A vitreous membrane was believed to be present m 4 eyes The 
membrane was not positively identified m sections in 1 eye and was 
related retinal folds in another In 1 eye (case 9, right eye) it was 
dense and was seen to extend from the ora serrata m the sections 
The white and black dentate processes of the ciliary body were 
observed in 4 eyes Two of these eyes had retinal folds Unfor- 
unately, search for dentations was made only in a few late cases This 
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observation, first noted by Lane 2t and later by Terry, was an aid m 
diagnosis of non-neoplastic disease 

Lens — The lens was clear m nearly all eyes In the infant with 
gliosis, the lens of one eye was slightly hazy, and the other was believed 
to have a yellow nodule near or in the posterior dortex Another lens 
showed a few translucent cortical striae In an eye with retinal folds 

extending to the posterior capsule, the lens was cataractous at the place 

of contact, but the other lens seetned clear In 1 infant with retinal 
detachment both lenses became hard cataracts The other lenses, when 
displaced toward the cornea and when in eyes with glaucoma of long 

duration, became cloudy, but the haze of the cornea prevented close 

observation 

Retina — The most common feature was the retinal disease The 
varieties of disease have been given m the discussion of its occurrence 
m the eyes In the eyes with dysplastic, undetached retina, the disk 
was pale as though atrophic In some eyes it appeared slightly colobo- 
matous In highly myopic eyes and in 1 nonmyopic eye the retinal 
vessels seemed smaller than normal In 1 eye they were crowded to 
the side of the disk The fundus reflex was not so brilliant and red 
as normal The macular reflex was absent In 2 eyes white circular 
areas, rimmed lightly with melanotic pigment, were scattered around 
the disk They tended to increase slowly in size Retinas with con- 
genital folds have been described by Ida Mann 11 in numerbus articles 

The retinal detachment was seen as a solid, roughened, grayish red 
mass of retina The roughened retina was quite characteristic in the 
early process of detachment The detached mass came forward like 
a funnel Occasionally one side was more prominent than the other 
The retina then appeared detached on one side, and on the other the 
reflex of the choroid gave a picture of a blurred reddish retina If 
the detached retina became thin, the red choroidal reflex was seen 
The retinal vessels disappeared m the center of the roughened retina in 
cases of total detachment In a few eyes hemorrhages occurred in the 
retina and appeared as a dark red, brown-black mass just behind the 
lens If a larger hemorrhage occurred, the whole retina was suddenly 
crowded against the lens, which, in turn, was pushed toward the cornea 
If the retina was partly detached, examination by means of the slit 
lamp or fine beam and proper magnification, with the patient under 
general anesthesia, showed the dentate processes of the ciliary processes 
The long processes were white and fused with the light-colored detached 
retina The spaces between the dentation were black in the early stages 
of the disease, after the retina atrophied the spaces showed the red 
choroidal reflex 

11 Mann, I Developmental Abnormalities of the Eye, London, Cambridge 
University Press, 1937 
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GENERAL NEUROLOGIC SYMPTOMS 

There were no special pathognomonic symptoms of the neurologic 
disease The two common symptoms were hydrocephalus and, espe- 
cially, mental retardation The mental retardation was related to lack 
of cerebral development and to the cfTects of hydrocephalus, which in 
1 case at least was associated with the anomaly of the aiachnoid mem- 
brane The basal ganglions, brain stem and spinal cord weie not 
involved in the dysplasia, if they were affected, their disease piobably 
had a different origin 

Hydi ocephalus, Mm ocephalus and Ccicbial Agenesis — Tlydio- 
cephalus occurred m 4 cases Blockage of the intercommunicating 
system was the main cause One infant (case S) was known by roent- 
genographic examination to have extreme hydi ocephalus m utero and 
of necessity was delivered by cesarean section The child died one 
day after birth At autopsy the whole brain collapsed to an unrecog- 
nizable mass 

In case 9 extreme congenital hydi ocephalus and a laige mtiacianml 
hemorrhage were present at birth In this case the blockage was related 
to congenital maldevelopment of the aiachnoid stiucture Presumably, 
m the other cases the hydrocephalus was due to a similar maldevelopment 

In case 14 signs of hydrocephalus were first noticed at the age of 
1 month Trepanation showed a thin coitex and dilated ventricles 
secondary to obstruction of the ventricular system This was confirmed 
at autopsy at the age of 1 year and 8 months 

In case 6 the hydrocephalus began to be obvious six weeks after 
birth It became extreme and caused the death of the infant at the 
age of 5 months At autopsy fibrous adhesions weie observed to block 
the aqueduct 

In the 2 infants with heads of normal size at birth the ventricles may 
have been dilated before birth, for the intrauterine piessure tends to 
prevent expansion of the skull and the head may enlarge in the following 
months One infant showed bulging fontanels and separation of sutures 
only when the dehydration was overcome The yellow fluid in the 
ventricles in case 14 was probably due to rupture of small veins by the 
traction arising from the hydrocephalus 

With hydrocephalus occurred the usual symptoms, such as convul- 
sions, vomiting, cyanosis, letliaigy and spasticity Many of the other 
common congenital 'defects associated with congenital hydrocephalus, 
i e , meningocele, porencephaly, spma bifida and cranium bifidum, were 
not present In 2 of the 4 infants with hydrocephalus there was no 
retinal detachment but dysplasia of the retina and atrophy of the optic 
nerve In 2 infants the retinas were detached As the roof of the orbit 
was depressed, the bulbs were pushed downward and outward 
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Cerebral agenesis was diagnosed in 3 cases (12, 13 and 16), and 
microcephalus with hydrocephalus, in 1 case (10) The same pathologic 
processes which led to hydiocephalus m other cases apparently produced 
cerebral agenesis and the secondary microcephalus in these cases 

Othei Newologic Symptoms Not Pei taming to the Disease — Other 
neurologic symptoms not particularly related to the disease were cephalo- 
hematoma, subdural and subarachnoid hemorrhage (case 9), hemiparesis 
(case 13), spastic quadnplegia (case 16) and cerebral spastic palsy 
(case 18) 

Mental Retardation — Mental retardation was noted in almost every 
infant Ten infants were definitely retarded, and 3 were probably 
retarded In 2 infants the mentality could not be determined Two 
infants were normal Psychometric tests on 5 children indicated low 
mentality It was impossible to give suitable tests to many of the 
children because of loss of eyesight, the effect of the protective environ- 
ment at home, the age of the infant and lack of suitable standard methods 
of testing, which are yet to be developed 

The tests for mental retardation were difficult to apply to these 
children The circumstances of their life were different from normal 
infants of their age Lack of vision, protective environment and pre- 
maturity are relatively unknown factors in testing There is little expe- 
rience or information on which to base a judgment as to the mentality 
of these infants A careful history and repeated intelligent observation 
of the child’s behavior gave a better idea of the mentality than testing 

The Kuhlmann intelligence rating which covers the period from 
3 months to 2 years of age was determined for a few of the most adapt- 
able children by an experienced child psychologist In case 1, the 
Kuhlmann intelligence quotient was 41 , in case 11, 39, and m case 10, 
5, in" cases 12 and 18 the mentality was low grade but could not be 
estimated numerically 

The Gesell tests were quite useless here for intelligence rating, foi 
they depend mainly on motor reactions It was surprising that the 
blind infant m case 1 had a Kuhlmann intelligence quotient of 41 at 
the age of 3 years, was considered mentally normal two months later 
by expert state psychologists and psychiatrists and then died within 
two months of a “bram tumor ” 

Final Disposition — Encephalo-ophthalmic dysplasia was more than 
static blindness and mental retardation after the age of 6 months In 
some infants it was progressive, and m others it was arrested or partly 
arrested It would not be surprising if hydrocephalus should develop 
later m childhood m infants who do not show it All these children 
should be followed for a lifetime 
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Seven infants with the dysplasia have died Autopsies showed that 
1 died at bnth of hydrocephalus , 1, at 13 weeks of age of acute enteiitis , 
1, at 4 months of pneumonia, 1, at 5j4 months of hj di ocephalus , 1, at 
l’ year 5 months of bionchopneumoma , 1, at 1 yeai 9 months of 
pneumonia, and 1, at 3 years 5 months of a "brain tumor " Tlnee infants 
were placed in institutions foi the feebleminded Their ages in January 
1945 were 1, 3J4 and 7 years Tlnee infants, aged 1*4, 2 ]/ 2 and 5 *4 
years, are feeble physically and retarded mentally T hree infants, aged 
Sy 2 , 7 and 5 *4 years, are healthy The condition of 2 infants, aged 
2J4 and 3j4 years, is unknown at present 

DIFFERENTIAL DIAGNOSIS 

The retinal disease most likely to be confused with this disease is 
i etmoblastoma and pseudoglioma The other diseases which maj 
simulate encephalo-ophthalnuc dysplasia are l datively easy to diagnose 

Retinoblastoma — If there is reasonable doubt whether or not a 
retinoblastoma is present, a decision must be made on the removal of the 
eye However, there are certain common characteristics of encephalo- 
ophthalnuc dysplasia which help to differentiate between the two diseases 
They are (1) prematurity, (2) congenital defective \ision, (3) bilat- 
erality or ocular disease, (4) congenital retinal anomalies, (5) micro- 
phthalmos, (6) central radiating blood vessels on the rough surface of 
a central retinal mass, (7) prominent dentate processes of the ciliary 
body, (8) recurrent retrolental hemorrhage and (9) caily mental 
retardation 

The contrasting signs and symptoms of retinoblastoma are (1) 
roentgenographic evidence of ocular calcification, (2) disseminated 
foci of tumor in some eyes, (3) occuirence usually later m life, (4) 
occasional evidence of familial tendency, (5) generally unilateral occur- 
rence, and (6) masses with typical smooth, glistening surface 

Metastatic Enophthalmitis — A history of meningitis, otitis media, 
scarlet fever, measles, mumps or other infectious disease is related 
to the retinal detachment or mass behind the lens In cases without 
a history of infection, the pain and redness of the eye, the photophobia, 
fever, rash, convulsions, spasticity, vomiting and coma are suggestive of 
metastatic enophthalmitis 

Tuberculosis — A tubeiculoma is generally unilateral The infant 
will show other signs of tuberculosis, and the tuberculin test gives a 
positive reaction Exposure of the child to tuberculosis will be evident 

from the presence of the disease m some one who is m close contact 
with the child 

Syphhs —Congenital syphilis of the eye is associated with other 
physical signs m the mother and child The Wassermann reactions of 
the mother and of the child are often positive 
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Rubella — Detachment of the retina has occurred with rubella It 
may be impossible to obtain a history of rubella in the mother in early 
pregnancy Lenticular opacities are usually visible before any retinal 
changes are seen The infant may have a large ductus arteriosus, deaf- 
ness to low tones, mental retardation and dental aplasia 

Retinal Gliosis — Gliosis of the retina resulting from hemorrhages 
is extremely rare in infants The lesion tends to be localized as a 
clearcut, permanent retinal plaque Gliosis of the entire retina with 
other signs was found in 1 case of encephalo-ophthalmic dysplasia 
Retinal Folds — The retinal folds which were described by Mann 11 
are commonly familial They are a result of a congenital maldevelop- 
ment of the vitreous and retina which is not progressive and which 
may occur in one or both eyes 

Peisistent Hyaloid Aitery — Some of the points of difference in eyes 
with persistent hyaloid vascular systems are umlaterality, absence of 
detached retma, nonprogressiveness of the process and absence of mental 
symptoms and history of prematurity 

TREATMENT 

The medical and surgical treatment of retinal dysplasia is unsatis- 
factory The instillation of solutions of pilocarpine is perhaps not the 
proper method to reduce the congenital secondary glaucoma in the 
presence of posterior synechias The application of solutions of atropine 
to overcome the formation of posterior synechias and secondary glaucoma 
tends to cause greater blockage of the immaturely developed filtration 
angle The use of radium or roentgen radiation to reduce vasculariza- 
tion and proliferation of glial and mesodermal connective tissue has 
had questionable success and may actually stimulate tissue proliferation 
In most cases with retinal detachment an operation, such as trepana- 
tion for the reduction of the intraocular pressure, may not give relief 
from the glaucoma There is always the question whether or not 
retinal and retrolental hemorrhages will be more frequent and severe 
when the pressure is reduced Since the iris and the ciliary processes 
are involved in the disease, the operation may be useless and may result 
in more damage to the eye In the cases with secondary glaucoma 
without retinal detachment a trepanation may be a valuable method of 
treatment 

In the case of an eye which has vision and which has a congenital 
cataract with congenital retinal folds, retrolental and ciliary membranes 
or anomalous vascularization which is fixed and not undergoing changes, 
an operative procedure on the membranes or vessels of the lens, to give 
sufficient opening through the pupil, may be considered The technical 
details for each operation must be planned before surgical attack Cata- 
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ract extraction in eyes with total letmal detachment is useless Of 
course, surgical correction of the massive retinal detachment is as yet 

impossible 

If the eye is red and painful fiom uncontrollable secondary glaucoma 
or if there is leasonable doubt concerning glioma, an enucleation of the 
eye arises as a problem for decision In some eyes the high intraocular 
pressure deci eases as the retma atrophies 

SOCIAL SIGNIFICANCE 

Medical —. If children with this defect are affected in utcro by a 
specific disease of the mother during eaily pregnancy, it is impoitant 
to determine the disease which produces the maldevclopment The 
question would then arise whether the pregnant woman affected with 
the disease should have her pregnancy terminated to prevent the chance 
of birth of a defective child Whatever the cause of the dtsplasia, the 
disease is sufficiently fiequent and severe to merit attention to prevention 
A blind, mentally retarded child is a social burden. 

Social — It is important to determine the mental status of the infant 
early by competent and experienced child psychologists If the child is 
feebleminded, he should be committed to an institution as soon as it can 
be done If the infant or child is at home or m a similar envn onment, 
the special protective reaction of the mother, relatives 01 attendants 
may greatly hinder the development of the mind and may also create 
behavior problems It is difficult to judge mental retardation in such 
circumstances A congenitally blind healthy child will respond to 
proper social treatment in a remarkable manner 

Legal — There is good probability that some of these infants may 
be adopted by foster parents The law T s concerned with adoption are 
considered to give the most irrevocable contract known legally If an 
infant with this disease is legally adopted, the adoption later cannot be 
annulled The adoption of a child is an act of faith and hope m any 
case, m spite of the best preadoption examination and investigation of 
the child and his relatives A happy futuie for the perfect child is 
expected, but not guaranteed Except in cases of severe disease, it is 
unlikely that the cerebral symptoms in a young infant will be noticed 
m examination by the average physician If the retinal lesion is not 
obvious, or if it develops after the first few months of life, the ocular 
defect may not be observed until after adoption The examination of 
an infant under 1 year of age is restricted by the lack of detailed knowd- 
edge and standards, so that it cannot compare with a similar examination 
performed later m life Mental tests on infants are notoriously unsuc- 
cessful Mental retardation, unless it is extreme, is difficult to detect 
as evidenced by this series of cases 
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A legal case of this kind has been presented in court The infant 
was considered to be healthy by a physician before adoption Shortly 
after adoption the infant had difficulty m seeing On examination the 
child was found to have the retinal dysplasia The foster parents of 
the child are now suing for annulment of the adoption 

SUMMARY 

Eighteen cases of congenital encephalo-ophthalmic dysplasia of 
unknown origin are described The neuroectodermal .disease was more 
commonly found in premature infants and m single infants of a multiple 
birth The common neurologic signs weie mental retardation, nucro- 
cephalus and hydrocephalus In some cases the brain, on histologic 
examination, showed ceiebral and cerebellar hypeiplasia, hypoplasia 
and agenesis, heterotopias and internal hydiocephalus Clinically, the 
ocular disease raiely occurred without neuiologic signs of involvement 
of the brain when the child was examined after the age of 4 years 

The ocular signs were loss of vision, ptosis, enophthalmos, microph- 
thalmos, strabismus, retinal detachment, postlental masses, retinal 
atrophy, gliosis, recurrent retinal and vitreous hemorrhages, anterior 
and posterior synechias, secondary glaucoma and cataract The hyper- 
plasia, hypoplasia and dysplasia of the letma and colobomas of the 
choroid and optic nerve were accompanied with malformations of the 
associated mesodermal tissue 

No method of treatment was found to prevent or to cure the disease 

The common disposition of a child with the severe form of the 
disease was commitment to a state institution for the feebleminded or 
to an institution for the blind Death from mtercurrent infection fre- 
quently occurred 

950 East Fifty-Ninth Street (37) 



ETIOLOGY AND TREATMENT OF BLEPHARITIS 

A Study in Military Personnel 

PHILLIPS THYGESON, M D 
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B LEPHARITIS is a chronic inflammation of the lid border It can 
be divided into two geneial types (1) the squamous type, 
characterized by hyperemia of the lid bordci with diy 01 gieasy scales, 
and (2) the ulceiative type, charactcn/ed by the development of small 
pustules involving the follicles of the cilia and leading to the foimation 
of small ulcers Conjunctivitis and superficial kciatitis commonly 
accompany both types 

Blephantis is the most common external ocular inflammation seen in 
military peisohnel and is an important cause of disability, both m itself 
and as the source of a number of disabling complications It is of 
distinct military nnpoi lance because the symptoms characteristic of 
the moderately severe and acute forms, which include burning and 
smaiting, epiphora, phptophobia and asthenopia, mterfeie definitely with 
the efficiency of the soldier These symptoms appeal to be particularly 
troublesome m air crew membeis and to be exaggerated during high 
altitude,. flying _ The complications range from internal and external 
hordeolums, meibomitis and chalazion to chronic conjunctivitis, marginal 
ulceration of the cornea and, raiely but impoitanlly, tnchiasis and 
entropion Although it is not generally recognized, even very mild 
forms may be the source of chronic catarrhal conjunctivitis Of relatively 
minor importance, but not to be ignored, is the cosmetic aspect of the 
disease The unsightly scaling, redness and epiphora may constitute a 
definite morale factor in military peisonnel 

In many clinics the significance of blepharitis is apparently under- 
estimated, and soldiers complaining of the disease arc neglected in the 
sense that they are often given prescriptions without follow-up care 
of any kind Since the most important clinical feature of blepharitis is 
its chromcity, unsupervised home treatment is almost inevitably unsatis- 
factory Determination of the etiologic factor, moreover, is m most 
cases a prerequisite for adequate therapeutic management, which in 
any event requires frequent observation and a judicious rotation of 
procedures in all but the mildest type 

The frequency and severity of blepharitis seem to be definitely 
increased under tropical conditions Its military impoitance was, 
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therefore, relatively greatei m the recent wai as a result of the concentra- 
tion of troops in the South Pacific area 

Textbook discussions of blepharitis have long seemed to me to be 
regrettably inadequate with respect to both etiology and therapy In 
spite of general recognition that the disease is not an etiologic entity, 
there has been a tendency to consider it a clinical entity to be treated 
without regard to causative factors 

A survey of the literature reveals that a wide variety of etiologic 
possibilities have been advanced The more significant of these are as 
follows (1) bacteria, including staphylococci, streptococci and diplo- 
bacilh, (2) allergy to various substances, (3) fungi, (4) errors of 
refraction, (5) seborrhea, (6) animal parasites, (7) vitamin defic- 
iencies, (8) endocrine disturbances, and (9) hereditary predisposition 
In his excellent review on blephoritis published in 1929 Aubaret 1 dis- 
cussed these factors m detail and reviewed the literature adequately to 
that date Since then the few etiologic studies reported have been 
devoted largely to a consideration of the role of pathogenic staphylococci 
in the disease The reports of Burky, 2 Allen 3 and Thygeson 4 indicated 
that toxm-producing staphylococci were probably the most important 
single etiologic feature and that antistaphylococcic therapy was an 
improvement over older therapeutic measures 

In undertaking this study, it was proposed Ao define all possible 
etiologic factors and to evaluate therapeutic procedures in a series of 
unselected cases of blepharitis observed in Army personnel The series 
presented no unusual aspects other than that the patients were, with 
few exceptions, young adults There is every reason, therefore, to believe 
that the disease as seen in this series is representative of blepharitis m 
the civilian population The condition in these cases ranged in severity 
from the mild, almost subchnical type to the severe, ulcerative type with 
conjunctival and corneal complications Of these, 350 were available 
for complete etiologic analysis, but in a number of cases Army trans- 
fers interfered with the completion of therapeutic studies 


1 Aubaret, E Etiologie et traitement des blepharites, Paris, Masson 
& Cie, 1929, Bull et mem Soc frang d’opht 42 1, 1929, Arch d’opht 46 372 
(June) 1929 

* 2 Burky, E L Studies on Action of Staphylococcus Toxin and Anti-Toxin 

with Special Reference to Ophthalmology, Am J Ophth 19 841 (Oct) 1936 

3 Allen, J H Experimental Production of Conjunctivitis with Staphylo- 
cocci, Am J Ophth 22 1218 (Nov) 1939, Staphylococcic Conjunctivitis 
Experimental Reproduction with Staphylococcus Toxin, ibid 20 1025 (Oct ) 1937 

4 Thygeson, P (a) Bacterial Factors m Chronic Catarrhal Conjunctivitis 
Role of Toxin-Forming Staphylococci, Arch Ophth 18 373 (Sept)) 1937, 
(b) Treatment of Staphylococcic Conjunctivitis with Staphylococcus Toxoid’ 
Preliminary Note, ibid 20 271 (Aug) 1938, (c) Staphylococcic Blepharitis, Tr 
Am Acad Ophth (1941) 46 265 (July-Aug ) 1942 
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Not included in the series were cases of marginal blepharitis seen 
in connection with such dermatologic conditions as exfoliative derma- 
titis, pityriasis rosea and herpes simplex As a minor manifestation of a 
generalized disorder, the involvement of the lid margin m these cases 
differed from typical marginal blephantis in being self limited Two 
cases of pityriasis rosea, for example, which were referred by Capt 
Morris Waisman, MC, A U S, chief of the deimatologic section of 
the hospital, showed a squamous type of blepharitis which was obviously 
part of the widespread, symmetric, patchlike eruption characteristic of 
the disease In both cases healing was spontaneous in about six weeks 
Two cases of herpes simplex of the eyelids with involvement of the lid 
margins were also seen, but m both the lesions cleared rapidly without 
residual blepharitis 


I ETIOLOGY 

Comprehensive clinical and laboratory studies weie made routinely 
m the search for features which might have etiologic significance The 
clinical survey included examination of the following associated parts. 
(1) the scalp, for evidence of dandruff, (2) the face, for infections 
of the skm, such as seborrheic dermatitis and acne rosacea, and for 
evidence of seborrhea, (3) the external ears, for otitis externa, (4) the 
tongue, lips and corneal limbus, for clinical signs of vitamin B complex 
deficiency, (5) the conjunctiva and cornea, for Bitot’s spots and 
keratimzation as evidence of vitamin A deficiency , (6) the cornea, with 
fluorescein, for evidence of catarrhal infiltration or ulceration and 
punctate epithelial staining of the type characteristic of staphylococcic 
infection, ( 7 ) the meibomian glands, with expression, to determine 
the existence of hyperactivity or meibormtis, and, finally, (8) the lid 
margins, to determine, by means of gross and bionncroscopic observation, 
the clinical type of the blepharitis (whether ciliary or meibomian, 
ulcerative or nonulcerative), the type of scales (whether dry, tenacious 
or greasy) and the condition of the cilia (whether infected or otherwise 
abnormal) 

In addition to this objective examination, the patient was questioned 
on the following points (1) duration of the disease, (2) history or 
presence of known staphylococcic infections, such as sties or boils, (3) 
dietary habits, with particular reference to vitamin deficiency and to 
the abnormal use of fats and sweets, and (4) history or presence of 
pruritus or of other allergic manifestation, such as hay fever, urticaria 
or eczema, with particular inquiry into the possibility of sensitivity 
to drugs All patients who had abnormal vision or complained of 
symptoms of asthenopia were given refraction 

Laboratory studies included examination of routine scrapings from 
the lid margins with cultures of the material and cultures of secretions 
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of the conjunctiva when conjunctivitis was a prominent feature Con- 
junctival smears were taken when there was conjunctival secretion or 
when the history suggested the possibility of allergy When there was 
complicating meibomitis, expressed meibomian material was studied for 
cell content and bacteria When the patient complained of excessive 
itching, the slides were examined for conjunctival eosinophilia Other 
laboratory procedures included the use of special mediums for fungi 
and the testing of pathogenic staphylococci for sensitivity to penicillin 
and sulfonamide drugs Patch tests were used as an aid in the diagnosis 
of contact dermatitis 

LABORATORY DATA 

Table 1 summarizes the laboratory findings in scrapings from the 
lid margins and cultures in 350 cases of blepharitis The scrapings from 
the lid margin yielded only four significant forjns (1) budding 
yeast forms, (2) cocci, (3) diplobacilh and (4) polymorphonuclear 
leukocytes Diphtheroids, considered of no etiologic importance, were 

Table 1 — Mxcro-Oi gantsms m Scrapings from Lid Margins m 
350 Cases of Blepharitis 

Number of Oases 


Budding yeast forms, only 100 

Pathogenic staphylococci, only * 130 

Hemophilus duplex 4 

Mixed yeast forms and pathogenic staphylococci 102 

Alpha streptococci 3 

Beta streptococci 2 

Coliform bacilli 1 

Proteus bacilli 2 

Normal flora . 6 


* Coagulase positive Staphylococcus aureus and Staphylococcus albus 

also usually present The bacterial cultures yielded only two significant 
organisms (1) staphylococci and (2) diplobacilh Beta hemolytic 
streptococci were isolated (simultaneously with Staphylococcus aureus) 
in 3 cases, alpha hemolytic streptococci m 2 cases, a coliform bacillus 
in 1 case and a proteus organism in 2 cases Diphtheroid bacilli and 
isolated colonies of nonpathogemc white staphylococci were also com- 
monly found 

Budding Yeast Foims — In the scrapings from the lid margin the 
budding yeast forms, occurring often in large numbers, were by far 
the most conspicuous finding They were morphologically identical 
with similar forms found in dandruff (seborrheic dermatitis) and known 
as Pityrosporum ovale Round forms predominated over oval, flask- 
shaped forms Cultivation of the organism on beer wort agar was 
obtained with some difficulty by Capt Joseph Gots, Sn C , A U S , 
and, together with other observations on P ovale, will be the subject 
of a later communication 
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The role of P ovale m seboriheic dermatitis is still unsettled, but 
it is believed by some observers 5 to be the primal y cause of the dis- 
ease, with the acne bacillus and Staphylococcus albus acting as secondary 
factors Whethei or not this will prove to be tiue, it seems to have 
been definitely established that large numbers of the oigamsm are 
invariably found m cases of the disease To test the usefulness of its 
demonstration as a diagnostic sign of seboirheic blepharitis, scrapings 



blepharitis , ^ lt ^ sporum ovale in scrapings from the lid margin in a case of 


5 Moore, M , Kile, R L , Engman, M F , J r , and Engman M p 

2TSSS £? ,n B sT B rr' Unna - Spore 0{ m ^TcJLL 

(March) 1936 K.le R L “and'Sn D ' rm A p h Dermat & Syph 33 457 
of Phyrosporum Ova.c to Rdat,0n 
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from a series of 25 lid margins which appeared normal on examina- 
tion with the slit lamp and which had not previously been inflamed 
were examined for the organism In 2 specimens only were isolated 
yeast cells observed On the other hand, every one of a series of 
scrapings from 25 blepharitic lid margins, which were negative for 
pathogenic staphylococci and diplobacilh but with which there was 
associated seborrheic dermatitis of the scalp, face or external ears, 
contained large numbers of the organism It would seem legitimate, 
therefore, to attach at least some diagnostic value to this finding 

Cocci — The demonstration in scrapings alone of gram-positive 
cocci would appear to have little diagnostic significance, since it 
is not possible by morphologic differences alone to distinguish patho- 
genic from nonpdthogemc staphylococci Culture study in numerous 
cases, however, indicated that pathogenic staphylococci are the only 
cocci occurring in sufficient numbers in cases of blepharitis to be of 
significance in the examination of scrapings from the lid margins I 
therefore now consider the demonstration in scrapings of both gram- 
positive cocci and polymorphonuclear leukocytes to be a fairly reliable 
diagnostic sign of staphylococcic blepharitis It should be emphasized, 
however, that this finding is present only in severe cases 

Certain diagnosis of staphylococcic infection can be made most 
reliably by means of blood agar cultures An attempt has been made 
in this study to differentiate sharply between pathogenic and non- 
pathogenic staphylococci on the basis of the coagulase test and mannitol 
fermentation These presumptive tests for pathogenicity are now 
widely used and have been shown to be reasonably trustworthy, with 
the coagulase test the rpore valuable of the two In general, it can be 
stated that most strains of Staph aureus are pathogenic and most 
strains of Staph albus are nonpathogemc In table 1 it will be seen 
that presumably pathogenic staphylococci were recovered from 130 of 
the 350 cases of blepharitis Pathogenic staphylococci thus constitute 
the most important single finding in this series of cases 

It should be noticed that the concomitance of P ovale and patho- 
genic staphylococci was observed m 102 cases 

Diplobacilh — Haemophilus duplex (Morax-Axenfeld diplobacillus) 
was demonstrated m only 4 cases, but in these it occurred in large num- 
bers and was also demonstrable m smears of the conjunctival secretion 
Since this organism is known to be highly parasitic, its demonstration 
on the lid margin can certainly be considered an indication of its 
etiologic significance No polymorphonuclear leukocytes were found 
in association with the diplobacilh, a finding consistent with the known 
fact that diplobacilh are not pyogenic 

Other Organisms — The significance of beta hemolytic and alpha 
hemolytic streptococci m blepharitis is difficult to evaluate, but as 
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they are known to attack the scalp and other areas of the skill, it is 
probable that they are occasionally concerned m blepharitis The role 
of beta hemolytic streptococci m impetigo is well known In the pies- 
ent senes alpha streptococci weie lecoveied in 3 cases and beta sliepto- 
cocci m 2 



frZ 1 ?h P 2 i,7 Haem ° PhlIUS dupIex ( Morax ~Axenfeld diplobacillus) m scrapings 
from the lid margin m a case of blepharitis due to this organism, X 900 


Coliform bacilli were found m a single case and proteus bacilli m 2 
cases These organisms are occasionally found as probable causal 
agents m conjunctivitis, but there is no evidence to indicate that they 
can attack areas of the skm and therefore no reason to attach etiologic 
significance to these isolated findings ^ 
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In view of the frequency of ringworm infections m this geographic 
area, a special search was made for ringworm fungi in scrapings and 
cultures from the lid margins It is noteworthy that not a single case 
of this infection was found 

ETIOLOGIC TYPES OF BLEPHARITIS 

A comparative study of laboratory and clinical findings revealed 
that only three important etiologic types of marginal blepharitis could 
be distinguished in this series These were (1) blephantis due to 
seborrheic dermatitis, (2) blepharitis due to pathogenic staphylococci 
and (3) blepharitis due to H duplex ( Morax-Axenfeld diplobacillus) 
Their characteristics are summarized in table 2 There was a high 
incidence of mixed seborrheic and staphylococcic blepharitis 


Table 2 — Characteristics of the Three Principal Types of Blepharitis 



Staphylococcic 

Blepharitis 

Seborrheic 

Blepharitis 

Blepharitis Due to 
Hemophilus Duplex 

Seborrhea capitis 

Occasionally present 

Always present 

Occasionally present 

Associated dermatoses 

Acne vulgaris, 
rosacea. Impetigo, 
infectious cczematoid 
dermatitis, sycosis 
barbae, boils 

Seborrheic derma 
titis of brows 
and external 
cars frequent 

Occasionally dermatitis 
at external nares 

Bilateral or unilateral 

Unilateral involve 
ment not uncommon 

Always bilateral 

Unilateral involvement 
not uncommon 

DIcerative or nonuicera 
tive 

Frequently ulcerative 

Never ulcerative 

Never ulcerative 

Associated hordeolum 

Frequent 

Rare or absent 

Rnrc or absent 

Associated conjunctivitis 

Frequent and often 
severe 

Minimal or absent 

Always present 

Associated keratitis 

■ 

Punctate epithelial 
erosions generally 
present, marginal 
infiltrates and 
ulcers common 

Absent 

Marginal infiltrates 
and ulcers common 

Scales and crusting 

Hard, tenacious 
scales, removable 
with difficulty 

Greasy scales, 
easily removed 

Macerated epithelium 
with minimal scaling 

Microscopic examination 

Staphylococci and 

Budding yeast 

H duplex, no 

of scrapings from lid 
margin 

leukocytes 

forms (Pltyro- 
sporum ovale) 

leukocytes 


Seborrheic Blepharitis — The following clinical characteristics were 
present in the blepharitis believed to be due entirely to seborrheic derma- 
titis 1 There was always an associated seborrhea capitis, usually 
of from moderate to severe intensity, with a history of annoying dandruff 
2 An associated seborrheic dermatitis of the brows and external ears 
was present in a significant number of cases 3 The blepharitis was 
always nonulcerative and squamous in character, and the scales were 
greasy and easy to scrape off 4 Associated conjunctivitis, if any, 
was minimal, and in only a few cases was there any punctate staining 
of the cornea, a feature highly characteristic of staphylococcic infec- 
tion 5 The symptoms were always minimal, the patient m many 
cases being unaware of the presence of the disease 6 There was 




e 


TH YG ES ON — BLE PH ARI TIS 


453 


no characteristic association with hordeolum or furunculosis 7 The 
disease was characteristically bilateral, no single case of unilateral 
involvement being demonstrated in this series 8 The skin of tie 
face usually, though not always, showed evidence of increased sebaceous 


activity. 

In connection with this clinical picture, which could be considered 
diagnostic without laboratory study in most instances, scrapings from 
the lid margin always showed budding yeast forms identical with the 
P ovale believed to be characteristic of seboirhea capitis 

It should be emphasized at this point that pure seboirheic blepharitis 
was less common than mixed seborrheic and staphylococcic blepharitis 
There was a strong suggestion, m fact, that the principal role of the 
seborrheic infection was to prepare the soil for secondaiy staphylococcic 
involvement, with its relatively severe symptoms and complications 
While seborrheic blepharitis is not m itself disabling, its importance as a 
cosmetic blemish is considerable, the red lid margins and gieasy scales 
being conspicuously unatti active 

Staphylococcic Blcplianhs — The following important clinical charac- 
teristics of blepharitis in which pathogenic staphylococci were the only 
significant findings were noted m this study 1 Umlateial disease 
was frequently seen, particularly in cases of recent onset The disease 
was often limited to a single portion of the lid margin, moi cover, or 
involved one lid almost to the exclusion of the other It is noteworthy 
that symptoms were always more severe when the upper lid was 
involved predominantly, perhaps because gravity permitted scales and 
infectious material to fall into the conjunctival sac more frequently 
2 The blepharitis was often ulcerative and was commonly associated 
with recurrent hordeolums and chalazions 3 The scales were small, 
hard, tenacious and sometimes extremely difficult to remove 4 
Associated keratoconjunctivitis was almost the rule This was some- 


times extremely severe and appeared to outweigh in importance the 
blepharitis which was believed to be its primary focus In cases of 
mild keratitis only punctate epithelial staining appeared, principally 
of the lower halves of the cornea, but m cases of the more seveie form 


there were marginal infiltrates and ulcers, which were always associated 
with formation of new vessels 5 Temporary or permanent loss of 
cilia was a feature of the ulcerative type 6 Other dermatologic 
associations were common, particularly otitis externa, impetigo, sycosis 
barbae and infectious eczematoid dermatitis Acne vulgaris was fre- 
quently present 7 Symptoms of burning, itching, photophobia and 
eyestrain were associated with all but the very mildest forms 

The characteristic pathologic pictures of all types of staphylococcic 
dermatitis were observed in the infections of the lid rnaigms of this 
senes, as follows , A typ.cal erupt.on of superfiaal pustular foil'- 
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culitis, charactenzed by yellow pustules pierced by hairs, was seen m 
a number of cases This infection was limited to the upper third ot 
the hair follicles 2 The lesions of fuiunculosis were reproduced in 
the form of hordeolum, usually single, but sometimes conglomerate 
and affecting the entire lid margin The pathologic nature of this 
lesion is abscess involving the deep part of the hair follicle and its 
sebaceous gland 3 Sycosis vulgaris, also called barber’s itch, was 
represented It resembled superficial pustular folliculitis except for 
its great severity, perifolliculitis with abscess formation developing 
4 The characteristic lesions of impetigo, which may be of either 
streptococcic or staphylococcic origin or of both were seen on numerous 
lid margins The primary lesion is a red macule, which rapidly becomes 
a flaccid vesicle and eventually a pustule Aftei rupture the seropuru- 
lent exudate dries, leaving thick, honey-colored crusts Removal of 
the crusts discloses superficial ulcers 5 Infectious .eczematoid derma- 
titis -was often seen in relation to blepharitis , and the typical eczematoid 
eruption, characterized by edema, crusting and weeping, was observed 
on the lid margin proper The lesions varied from a very mild type, 
papular or scaly with little infiltration, to an acutely inflamed type 
with local edema, pustulation and heavy crusting 

On the basis of these observations, one would clearly be justified 
in describing staphylococcic blepharitis in terms of its dermatologic 
equivalents, e g , impetiginous blepharitis, infectious eczematoid blepha- 
ritis, furuncular blepharitis and superficial pustular follicular blepharitis 
There would seem to be no particular advantage, however, m complicating 
the present, generally used, classification of ulcerative and nonulcerative 
staphylococcic blepharitis, which is roughly adequate for clinical purposes 

Blepharitis Due to Hemophilus Duplex — 1 The principal clinical 
characteristic of this infection was its angular localization, with macer- 
ation of the skm at the inner and outer cantlu 2 An associated 
conjunctivitis was invariable and always prominent 3 The infection 
was always superficial, showing no tendency to involve the meibomian 
glands, and there were no associated hordeolums 4 The condition 
was never ulcerative 5 Punctate staining was rare and, when pres- 
ent, differed strikingly from the punctate staining of staphylococcic 
infection in showing larger and fewer punctate points Marginal 
corneal infiltrates and ulcers did not occur in any of the few cases of 
this series, but I have seen them in a number of civilian cases 

It should be emphasized that the blepharoconjunctivitis due to H 
duplex, while rare in this series, occurs commonly m other parts of 
the country 1 0 found it to be very prevalent among the Apache 

6 Thygeson, P , and Forster, W G Observation on Trachoma of the 
White Mountain Apache Indians, Proc Sixth Pacific Sc Cong 5 879, 1939 
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Indians of Arizona and to have occurred m almost epidemic foim 
m a mental institution near New Yoik city No explanation can be 
given for its low incidence among soldieis at the air field wheie this 
study was made in view of the fact that they, weie drawn from all 
parts of the United States and were thus unusually lepiesentative of 

the countiy as a whole 

Mixed Sebonheic and Staphylococcic Blcphautis — Mixed seboriheic 
and staphylococcic blepharitis was the second most common type 
found m the present series The diagnosis was made on the simultaneous 
demonstration of pathogenic staphylococci and large numbers of P 
ovale m the lesions Clinically this form lesembled the pure seboriheic 
form more closely than the puie staphylococcic form except that 
there were usually conjunctival and corneal complications 

The 4 cases of H duplex blepharitis studied were apparently pure 
in. that no pathogenic staphylococci were found m cultures and no 
P ovale in scrapings from the lid maigms In civilian cases, however, 
1 7 have often seen H duplex blepharoconjunctivitis mixed with 
staphylococcic blepharitis, and no doubt it occurs with seborrheic 
blepharitis 


BLEPHARITIS IN ASSOCIATION WITH OTHER DISEASE 


Acne Rosacea — Blepharitis complicating acne rosacea is a common 
finding m civilian practice, but, suiprisingly, only 1 case was seen at 
this air field in the course of the present study In this case the 
blepharitis was moderately severe and complicated with meibomitis 
That the ocular manifestations were due in large part at least to infection 
with pathogenic staphylococci was indicated by the striking relief 
obtained from antistaphylococcic therapy The importance of patho- 
genic staphylococci m blepharitis associated with rosacea has been 
stressed by Wise, 8 who found that none of the lesions of rosacea were 
influenced by riboflavin 

-■ Pediculosis — Pediculosis as a cause of blepharitis was considered in 
2 cases of jihthinasis palpebrarum discovered at this air field , but in 
1 case the presence of pubic lice and nits on the lashes did not lead to 


symptoms of blepharitis, and m the other blepharitis was present but 
cultures revealed pathogenic staphylococci That the blepharitis was 
due to staphylococci rather than to the pediculosis was indicated by the 
fact that it persisted after the pediculi were eliminated These observa- 
tions were in accordance with my previous experience with phthiriasis 
palpebrarum m civilian life, m which the paiasites produced minimal 
changes m the lid margin 


P ’ andBrale >\ A E Local Therapy of Catarrhal Conjuncti- 
s Wlth Sulfonamide Compounds, Arch Ophth 29 760 (May) 1943 

8 Wise, G Ocular Rosacea, Am J Ophth 26 591 (June) 1943 
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Trachoma — Four cases of blepharitis were observed in patients with 
trachoma In all 4 cases pathogenic staphylococci were recovered from 
the lid margins and were presumed to be causal Blepharitis is not a 
manifestation of tiachoma, as the virus does not attack the hd margins 
It must, therefore, be considered a complication caused by superimposed 
infection with staphylococci or H duplex 

INVOLVEMENT Or THE LIDS WITHOUT MARGINAL BLEPHARITIS 

Numerous cases of allergic dermatitis of the eyelid were noted, but 
as the deimatitis involved the entire area of the lids and tended to spare 
the margins they were eliminated from consideration as cases of 
typical marginal blepharitis No single case of true allergic involve- 
ment of the hd margins was observed This is in sharp contradication 
to Lemoine, 9 who stated that allergy is a frequent cause of blepharitis 

A case of lichen planus with predominant involvement of the lids 
was seen, but the margins were spared 

As has already been noted, it seemed logical, m view of the high 
incidence of ringworm infection in troops stationed in Florida, to expect 
instances of infection of the lid margin with fungi of the ringworm group 
A few such cases have been reported m the literature, 10 notably m 
childien At this air field no single case of marginal involvement was 
recognized, although 2 cases were seen with ringworm of the hd proper 
These presented no diagnostic problem whatever 

IMPORTANCE OF MILD OR SUBCLINICAL BLEPHARITIS 

Early m this study it became evident that blepharitis was a far more 
common disease than had generally been supposed Routine examina- 
tion of the lid margin with the slit lamp and corneal microscope 
in all cases of chronic conjunctivitis revealed a high incidence of inflam- 
mation of the lid margins which would have been missed if gross 
examination alone had been relied on Biomicroscopically, however, 
differentiation between normal and pathologic hd margins could be 
made easily Differentiation could also usually be made in this way 
between pure seborrheic and pure staphylococcic blepharitis, since the 
greasy scales of the seborrheic type look quite different microscopically 
from the dry, fibrinous flakes of the staphylococcic type Many of these 
cases of bionncroscopic or subclmical blepharitis could be recognized 

9 Lemoine, A N Allergies in Ophthalmology, Arch Ophth 28 79 (July) 

1942 

10 Mata Lopez, P Arch Soc oftal hispano-am 2 62 (Jan -Feb ) 1943 
Costa, O G Microsporon Infection of Palpebral and Ciliary Regions, Arch 
Dermat & Syph 48 65 (July) 1943 Silvers, S H Microsporon Audoumi 
Infection of the Eyelashes, ibid 49 436 (June) 1944 
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by examination with the ordinary loupe once attention had been called 

to them from study with the slit lamp 

In view of the well known causal relationship of blepharitis to 

conjunctivitis, it is clear that caieful examination with the slit lamp 
of the lid margins m cases of chronic conjunctivitis should be made 
routinely The conjunctiva could be treated indefinitely without lcsult 
if the primary focus weie in the lid margins and ignoied In my 
opinion, the importance of bionucioscopic examination in these cases 
cannot be stressed too highly 


SECONDARY ETIOLOGIC FACTORS IN BLEPHARITIS 

Role of the Meibomian Glands— In the majonty of cases of 
blepharitis in this senes involvement was limited entnely to the ciliary 
region of the lid margin, with complete spai ing of the meibomian ju ea 
In these cases the meibomian glands showed no evidence of hyper- 
secretion or of infection Other cases were seen, however, in which, 
m addition to involvement of the ciliary aiea, the meibomian area 
showed hypeiemia and maceiation of the epithelium with dilatation 
of the meibomian orifices and hypei secretion and infection of the glands 
It was in these cases that frequently lecurring attacks of internal 
hordeolums and chalazions occurred ‘ Smears from infected glands 
showed numerous leukocytes, with occasional scattered cocci and diph- 
theroid bacilli but no yeast forms 01 diplobacilh The meibomitis 
was frequently spotty in character, peihaps only one or two glands 
on the entire lid margin being affected It was noted that infection was 
rare m the absence 'of hypersecretion and that when it did occur it 
was m the form of internal hordeolums rather than of chronic meibomitis 
In cases of chronic meibomitis atonic glands were found which had 
become converted into “pus pockets ” A number of cases were seen 
m which isolated infected meibomian glands appeared to constitute 
foci for the continuance of the staphylococcic blepharitis 

Role of Vitamin Deficiency — Recent studies 11 on vitamin B com- 
plex deficiency indicate that it may be a factor both in seborrheic 
dermatitis and m susceptibility to staphylococcic infection, and a 
deficiency of vitamin A has been suggested 12 as an etiologic factor 
in acne vulgaris, a disease shown to be related m some of its manifes- 
tations to blepharitis For these reasons, the cases of blepharitis m 
this series were studied for clinical signs of vitamin deficiency, par- 
ticularly Bitot’s spots and prexerotic signs, extension of limbal capillaries, 


, 11 Gross, P Non-Pellagrous Eruptions of the Skin Due to Deficiency of 
Vitamin B Complex, Arch Dermat & Syph 43.504 (March) 1941 

12 Saunders, T S Favorable Effects of Vitamin A in a Case of Acne of 

Dermat & Syph 50 199 (Sept) 1944 Straumfjord, J V 
mm A Its Effect on Acne, Northwest Med 42 219 (Aug ) 1943 
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cheilosis and stiawberry tongue No clinical manifestations of vitamin 
A deficiency were noted, however, or any signs which could be 
attributed with any certainty to vitamin B complex deficiency There 
was only 1 case of perleche m the series In this case the lesion was 
unilateral, contained pathogenic staphylococci and yielded to antiseptic 
therapy alone In the only other case of perleche observed no blepharitis 
or other ocular signs were present In a considerable number of 
cases there was extension of limbal capillaries into the cornea, but 
the significance of this sign as evidence of riboflavin deficiency has been 
thrown into doubt by many observers 13 

The patients were questioned as to their dietary habits, but in no 
case was there evidence of a grossly inadequate diet, past or present 
This is in accordance with the findings of the officers of the medical 
service in this hospital, who have discovered no clinical cases of 
vitamin deficiency at this field and consider the Army diet maintained 
here to be adequate m vitamin A and vitamin B complex As will be 
described later, the use of vitamin preparations did not noticeably 
affect the clinical course of blepharitis in 25 cases in which it was tried 

A number of patients reported excessive intake of fats or sweets 
or both, and some of these men were grossly overweight Since exces- 
sive intake of fats could be a factor in the hypersecretion of the meibomian 
and sebaceous glands of the lid margin, and since excessive intake of 
sugar is known to increase susceptibility to staphylococcic infection, both 
excesses were curtailed m these patients Such dietary improvement, 
however, resulted in no observable change m the blepharitis 

Role of Refractive Euor — Most textbooks mention the importance 
of correction of refractive errors in the treatment of blepharitis Although 
it is somewhat difficult to see any direct connection between the 
two conditions, it is conceivable that eyestrain could result m con- 
gestion of the hd margins, with consequent hypersecretion of the mei- 
bomian glands and increased susceptibility to infection As has also 
been claimed, refractive errors might possibly produce irritation of the 
lids, which would result in rubbing the lids with soiled fingers and 
thus lead to their infection From the findings m 190 refractions, 
summarized m table 3, it seems unlikely, however, that refractive errors 
played any considerable part m the production of blepharitis m this series 
It is of interest that the 2 patients with the most severe infection had 
20/20 vision m each eye and showed only insignificant hyperopic errors 
on cycloplegic refraction The patients receiving glasses for correction 

13 Scarborough, H Circumcomeal Injection as a Sign of Riboflavin 
Deficiency in Man, Brit M J 2 601 (Nov 21) 1942 Scott, J G Corneal 
Vascularity as Sign of Aribofla\ mosis, J Roy Army M Corps 82 133 (March) 
1944 Sebrell, W H Nutrition m Preventive Medicine, TAMA 123 342 
(Oct 9) 1943 
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of refractive errors were carefully questioned as to whether or not they 
felt that the wearing of the glasses alleviated their symptoms While 
a few claimed that their eyes felt more comfortable with the glasses, 
the general opinion was that the disease had not been noticeably 

influenced 

Role of Personal Hygiene —There was some evidence in this series 
to indicate that Army conditions, particularly in the heat and glare 
of Florida, caused exacerbations of blepharitis There weie a number 
of soldiers who stated that although the condition had been present since 


Table 3— Refractive Eri ors m 19 0 Cases of Blcphautis 1 

Number of Cases 


Emmetropia 

Myopia 

Low 

Modorate 

High 

Hyperopia 

Low 

Moderate 

High * 

Hyperopic astigmatism 
Low 

Moderate 

High 

Myopic astigmatism 
Low 

Moderate 

High 

Mixed astigmatism 
Low 

Moderate 

High 

Compound hyperopic astigmatism 
Low 

Moderate 

High 


3 

12 

7 


15 

0 

0 

11 

0 

1 

5 

0 

0 


12 

1 

0 


20 

12 

4 


41 

22 


15 

12 

5 

13 


42 


Compound myopic astigmatism 
Low 

Moderate 

High 


15 

10 

5 


* Low error means less than 1 00 D , moderate error, l 00 to 3 00 I> , high error, 3 00+ D 


childhood they had never had serious trouble with it until entering 
military life The mam factor seemed to be the difficulty of maintaining 
personal cleanliness under field conditions, which tended to increase 
staphylococcic infections of the skm generally 

Role of Allergy — As previously noted, allergy appeared to play 
no etiologic role whatever m marginal blepharitis in this series, although 
there were a number of cases of allergic involvement of the entire lid 
area due to drug sensitivity and contact dermatitis caused by cosmetics 
There were no cases m which the onset of the blepharitis could be 
ascribed to an allergic sensitivity, but it is certainly conceivable that a 
contact dermatitis might lead to secondary staphylococcic infection, 
which, m turn, might induce a staphylococcic blepharitis No examples 
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of such a sequence were observed, however Numerous cases of allergic 
conjunctivitis due to pollens were studied, but no single case of blepharitis 
was found among them In 3 cases of vernal catarrh with secondary 
staphylococcic infection moderately severe staphylococcic blepharitis and 
meibomitis were present, but most vernal catarrh, as seen m civilian 
practice, is not accompanied with blepharitis, and it seems unlikely that 
the association of the two conditions m these 3 cases was other than 
accidental 

Role of Heredity -AThere appears to be a definite hereditary factor, 
in blepharitis In a significant number of cases in this series there 
was a history of familial occurrence, particularly in parents and grand- 
parents This hereditary predisposition was stressed by Aubaret and 
was noted by me in previous studies on staphylococcic blepharitis It 
is, of course, possible that communicability of the disease accounts for 
the familial occurrence, but its failure to spread from husband to wife, 
or vice versa, as was noted in this series, is indicative of a low degree 
of communicability Just what the hereditary factors concerned consist 
in could not be ascertained m this study The well known susceptibility 
of blond skins to blepharitis was observed, however, the disease being 
relatively rare among brunette and Negro troops 

Role of the Endocrine Glands — The role of endocrine factors could 
not be determined in this series The relationship of seborrhea to the 
endocrine glands is well recognized, however, and leaves small doubt 
that they play a part in many cases by contributing to the hyperactivity 
of the sebaceous and meibomian glands, which, in turn, increases the 
susceptibility of the lid margins to the development of blepharitis 

COMMENT 

In view of the steady advances currently being made in specific 
therapy of infectious disease, it is increasingly important to determine 
the etiologic factors in ocular disease The cause of many ocular infec- 
tions is still unknown and many are not specific entities It is evident 
from this and other studies that blepharitis is by no means an etiologic 
entity but has a varied etiology, comparable to that of other infections of 
mucocutaneous junctions, such as perleche 14 It is also suggested by 
this study that mixed infections are almost as common in blepharitis as 
pure infections 

In the absence of direct lid inoculation experiments with staphylo- 
cocci, the pathogenic role of these organisms in blepharitis must be 
assumed on the basis of present knowledge of the staphylococcic derma- 
toses It is well known that staphylococci have a special predilection 

14 Fmnerud, C W Perleche Its Nosologic Status, JAMA 126 737 
(Noi 18) 1944 
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for the skm and attack this tissue m vanous ways to produce the clinical 
pictures, for example, of impetigo, infectious eczematoid dermatitis and 
folliculitis These types of cutaneous leaction were seen m the cases 
of staphylococcic blepharitis of this series Furthermore, the etiologic 
relation of staphylococci to ceitam types of blepharitis is cleaily evident 
from therapeutic studies in which elimination of the organisms resulted 
m rapid healing of the disease and failuie to do so resulted m its 
persistence 

It is difficult to make a clear distinction between pathogenic and 
nonpathogemc staphylococci m spite of the numerous studies which 
have been made on the subject The critenon used m this series, 1 e , 
the ability of the organism to give a positive reaction to the coagulase 
test, is ceitamly not 100 per cent reliable On clinical grounds it is 
suspected that certain coagulase-negative strains of Staph aureus are 
pathogenic for the lid margins, but fuither studies will be required to 
prove or disprove this suspicion 

In the interests of speculating on the origin of the infection of the 
lid margin, an attempt was made to obtain the history of onset m each 
case While the data secured were not sufficiently leliable to warrant 
statistical analysis, certain information of value was obtained Most 
patients with staphylococcic blepharitis gave a history of onset m child- 
hood Certain of these men recalled definite onset after measles, 
impetigo, acute conjunctivitis or hordeolum In the few cases of recent . 
onset the blepharitis usually followed an attack of sties or of acute 
conjunctivitis It is well known that pathogenic staphylococci are found 
very commonly m the nose, particularly in the external nares It is 
safe to assume that transfer of organisms from this reservoir to the 
eyelids by way of fingers or handkerchiefs frequently occurs 

The etiologic role of seborrheic deimatitis m blepharitis must be 
assessed on clinical grounds alone, since the cause of the cutaneous 
disease itself is still m dispute The etiologic relation of the two condi- 
tions is clinically apparent, however, from the identity of the lesions 
of the lid margin with those of seborrheic dermatitis of the scalp and 
brow. It is probable that P ovale will eventually be shown to be the 
etiologic agent It was constantly present m the cases of seborrheic 
blepharitis of this series, and its demonstration m large numbers in 
scrapings from the lid margins is advanced as a diagnostic sign in spite 
of the fact that small numbers are occasionally found on the clinically 
normal lid In this series the correlation between laboratory and clinical 
findings m cases of seborrheic blepharitis was found to be very close 
Blepharitis due to H duplex, which has long been recognized as 
a disease entity, was surprisingly infrequent m this series considering 

ie tact that it is known to occur commonly in various parts of the 
country Diagnosis is not difficult, as the organisms are usually numer- 
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ous in scrapings from the hd margins and identifiable on morphologic 
grounds alone, so that cultural studies are unnecessary In the 4 cases 
in this series the typical involvement of the angles was present, but m 
a few cases of pure staphylococcic origin this clinical feature was also 
displayed, so that diagnosis on strictly clinical grounds is not completely 
reliable It is known that H duplex is also frequently found in the 
nose, particularly in the external nares It is likely, therefore, as has 
been presumed for staphylococcic blepharitis, that many cases of blepha- 
ritis due to this organism arise as a result of transfer of infectious material 
from the nose 

It is of interest that with but few exceptions a cause could be assigned 
to every case of blepharitis This, of course, does not mean that deter- 
mination of the etiologic agent was accurate in every case, but it does 
indicate the probability that the common causes of blepharitis are limited 
to a relatively few agents In isolated cases, of course, a variety of 
agents not found in this series may well be the cause It is believed, 
however, that this study clearly shows that the ordinary ringworm fungi 
are not commonly concerned m the disease, since ringworm was prevalent 
among the patients of this series and the tropical conditions of Florida 
were conducive to spread of the infection In spite of this, not a single 
instance of infection of the lid margin was noted among these patients 
It seems probable from this study that streptococci, particularly beta 
- hemolytic streptococci, can occasionally produce or contribute to the 
production of blepharitis but that they do so rarely 

Demodex folhculorum, an acarus-like parasite often found in the 
sebaceous follicles of the face, has been suggested as a possible cause 
of blepharitis, but it was not recognized in scrapings from the hd margins 
or m expressed meibomian secretion in any case in this series 

There seems to be no doubt that increased activity of the sebaceous 
glands of the hd margins predisposes to blepharitis, particularly the 
seborrheic variety However, there were a number of clearcut examples 
of staphylococcic infection of the lid margins in persons with normal 
skins 

This study has emphasized the importance of routine slit lamp 
study of the lid margins in all cases of chronic conjunctivitis 
When cases of the mild, subchnical form thus uncovered are included, 
blepharitis, with its associated chronic conjunctivitis, becomes the most 
common external infection of the eye 

SUMMARY AND CONCLUSIONS 

1 Blepharitis was the most common external infection of the eye 
seen m military personnel at this station In addition to constituting 
a cosmetic blemish, it was an important cause of ocular disability, both 
m itself and as a source of conjunctivitis, keratitis and other complica- 
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tl0 ns, causing irritation, blurring of vision due to inci eased secretion, 
epiphora, photophobia and eyestiam 

2 Laboratory and clinical studies of a series of 350 cases indicated 
that only three important types of blepharitis occuired , namely, staphylo- 
coccic blepharitis, seborrheic blepharitis and Hemophilus duplex blepha- 
ritis Theie were many cases of mixed staphylococcic and seborrheic 
infection Other causes weie unimportant 

3 The three mam etiologic types of blepharitis had distinct clinical 
characteristics and m their puie foims could be differentiated on clinical 
grounds alone in all but a few cases in which staphylococcic blepharitis 
simulated IT duplex blepharitis 

4 Microscopic examination of sci apings from the lid margins facili- 
tated determination of the etiologic agent The finding of budding 
yeast forms, believed to be Pityrosporum ovale, was considered a diag- 
nostic sign of seboirheic blepharitis, although its etiologic role in sebor- 
rheic dermatitis is still unsettled 

5 Routine biomicioscopic examination of the lid maigm m cases 
of chronic conjunctivitis revealed a high incidence of mild or sub- 
clinical blepharitis, which was usually staphylococcic It is suggested 
that most cases of chronic conjunctivitis have their origin in blepharitis, 
which m many instances will escape notice unless magnification is used 

6 Secondary factors m the causation of blepharitis were found to 
be, m order of their importance ( I ) increased activity of the sebaceous 
and meibomian glands, (2) poor personal hygiene under field conditions 
of military life and (3) tropical climate, which predisposes to a high 
incidence of infectious dermatoses There was no evidence to indicate 
that vitamin deficiency, refractive error or allergy played significant ides 

II TREATMENT 

A great number and variety of procedures have been advocated for 
the treatment of blepharitis Aubaret, 1 m his extensive review, described 
more than fifty In this study it was proposed to test and compare 
the commonly applied procedures and to evaluate them in relation to 
the etiology, as elucidated m section I In addition, it was proposed 
to test the therapeutic efficiency of the new chemotherapeutic agents, 
particularly sulfathiazole and sulfadiazine, penicillin and tyrothncm 
Owing to movements necessarily incident to military personnel, there 
was a great variation m the time during which treatment could be 
carried out Two hundred and sixteen cases, however, were studied 
therapeutically over a sufficient period of time for conclusions to 'be 
drawn from the results 

As indicated m section I, only three important etiologic types of 
blepharitis were found m this series These were seborrheic blepharitis, 
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staphylococcic blepharitis and blepharitis due to H duplex In addi- 
tion, there was a laige group of cases of mixed staphylococcic and 
seborrheic infection The treatment of each of these four groups will 
be considered separately 

The Lid Margin as a Skm Strnctme — Although blepharitis would 
seem to be fundamentally a dermatologic problem, there are certain 
characteristics of the skin of the lid margin which set it apai t from the 
skin of other areas of the body and make it a special therapeutic prob- 
lem As is best observed with the slit lamp and corneal microscope, 
the lid margin is divided into two zones, an anterior zone, containing 
the cilia, and a posterior zone, containing the orifices of the glands 
of Zeis and Meibom The two zones are separated by a fine gray line 
The anterior zone, containing the cilia, is entirely cutaneous and can 
be compared with other hairy areas of the body, such as the brows or 
scalp , but the posterior zone forms a transitional area between skm and 
mucous membrane and differs from all similar transitional areas of the 
body in that it contains the orifices of the meibomian glands These 
modified sebaceous glands, which are of unusual length, introduce a 
unique element into the problem of blepharitis because of their tendency 
to secretory derangement and their susceptibility to infection Fur- 
thermore, the fact that the lashes are the only hairs on the body which, 
because of the irritating effect of soap on the eyes, do not participate 
in the ordinary soap cleansing of the face and scalp further differentiates 
the lid margins from other comparable structures and has a bearing 
on the treatment of blepharitis The proximity of the conjunctiva 
and cornea, moreover, limits in many respects the type of therapeutic 
■measure which can be employed, since many semi-irritant agents well 
tolerated by the skm are not at all tolerated by the mucous membranes 

Tieatment of Sebonheic Blephantis — There were 52 cases m this 
senes m which the diagnosis was pure seborrheic blepharitis As 
previously described in the section on etiology, then most important 
characteristics were dull, dirty, geneially greasy, nonadherent flakes or 
crusts on the lid margins, with hyperemia and infiltration of the under- 
lying tissues While a dry type of seborrheic blepharitis has been 
described and was seen m a few cases, the greasy scaling associated 
with hypersecretion of the sebaceous glands was present in the vast 
majority of cases in this series The condition was never seen without 
seborrheic dermatitis of the scalp, which appeared in all cases to be 
the primary focus 

The usual dermatologic treatment of seborrheic dermatitis, as ' 
described m modern textbooks of dermatology, follows four main lines 

1 Dietetic treatment Avoidance of alcohol and foods rich in fat, such 
as butter, peanut butter, pork products, salad oils and fried foods 

2 Endocrine treatment Small doses of thyroid extract for overweight 
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patients with low basal metabolic rates 3 Local treatment of cuta- 
neous lesions Chief reliance on resoicmol, sulfui, salicylic acid and 
the mercurial preparations, especially ammomated mercury 4 oca 
treatment of the scalp, as the probable primary source Application of 
agents used on cutaneous lesions, often m combination, and shampoo at 

least twice a week 

An attempt was made to apply these dermatologic procedures to 
the treatment of seboi rheic blepharitis After considerable experimenta- 
tion, the following routine was woiked out 1 Treatment of scalp 
infection and any othei areas of seboi rheic dermatitis Most cases 
w r ere referred to Capt Morris Waisman, M C , chief of the dermato- 
logic section, but occasionally patients with the mild form weie treated 
without consultation by means of bnveekly shampoos with liniment of 
soft soap U S P and biweekly applications of an ointment compounded 
as follows 

Gm 

Ammomated mercury 8 0 

Salicylic acid 4 0 

Cetjl alcohol base, to make 100 0 

2 Local treatment of the lid margins Manual expression of the 
meibomian glands, careful removal twice a week of scales, sebaceous 
material and desquamated epithelium by vigorous massage of the lid 
margins with cotton swabs moistened with solution of boric acid or 
1 per cent silver nitrate, application of an ointment, consisting of 1 per 
cent salicylic acid and 1 per cent yellow mercuric oxide m a peti datum 
base, with vigorous massage For home use, the same ointment was 
prescribed to be used night and morning with gentle massage, the excess 
ointment to be left on at night but removed m the morning If any 
symptoms of conjunctivitis ivere present, a colly rium of a 1 5,000 
solution of mercuric oxycyanide was prescribed for use two or three 
times daily 3 Investigation of dietary habits An attempt was made 
to correct excesses or other dietary errors 

This therapeutic regimen proved to be very successful except for 
the definite tendency of the condition m many cases to recur This 
was particularly true of the few cases m which overactivity of the 
meibomian glands was the most prominent feature In most of these 
cases the condition recurred as soon as treatment was stopped Recur- 
rences could be minimized, however, by the use of the ointment once 
or twice a week over an indefinite period 

Other methods of treatment which were given a trial included 
applications to the lid margins two to four times daily of 2 5 per cent 
ammomated mercury ointment, 1 per cent resorcinol ointment, 1 or 2 
per cent sulfur ointment or 1 per cent sulfur combined -with 1 per cent 
salicylic acid in an ointment base Applications twice weekly of 3 5 Der 
cent tincture of iodine were also tried Acidolate, a water-soluble sul- 
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fonated oily detergent, was occasionally used for cleansing the lid margin 
but had the disadvantage of being somewhat irritating to the conjunctiva 
and cornea Soaps were also tried for this purpose but proved to be 
impractical because of the impossibility of limiting their action to the 
lid margin None of these procedures was found to have any appreciable 
advantage over the routine method previously outlined 

A few patients complained of slight irritation from the use of the 
salicylic acid-yellow mercuric oxide ointment, but in general it was 
well tolerated Two cases of sensitivity to mercury were encountered 
and confirmed by means of patch tests A typical contact dermatitis 
occurred, which was relieved by substitution of another medicament 
for the mercunal ointment 

Treatment of the scalp infection seemed to have a favorable effect 
on the control of the disease of the lid margins Reinfection of the lid 
margins from an active scalp disease by means of the fingers must be 
considered a possible cause of recurrence 

A group of selected patients with seborrheic blepharitis were treated 
with the sulfonamide ointments (5 per cent sulfathiazole or 5 per cent 
sulfadiazine), penicillin ointment and tyrothricm ointment, without 
effect Fifteen patients were given large doses of preparations of the 
vitamin B complex over periods varying from two to six weeks without 
local treatment of any kind, no obvious change m the infection of the 
lid margins was observed, and all 15 patients later showed satisfactory 
lesponse to routine local therapy 

Attempts to improve dietary habits were not altogether satisfactory, 
owing to the lack of cooperation on the part of some patients and to 
the difficulty of adjusting diets under military conditions Only a few 
patients lived at home, where they could effectively control their diets 
In the few who maintained a low fat diet, it was impossible to demon- 
strate any material decrease m sebaceous activity or any appreciable 
change m the disease 

Treatment of Staphylococcic Blephantis — As described in the sec- 
tion on etiology, pure staphylococcic blepharitis was found to have 
clinical characteristics which differentiated it from the other two mam 
etiologic types, seborrheic blepharitis and the form caused by H duplex 
The nonulcerative form was characterized by dry, adherent scales on 
an inflammatory base, and the ulcerative form, by pustules involving the 
superficial hair follicles and leading to the formation of shallow ulcers 
Complications of hordeolum, meibomitis, conjunctivitis and keratitis 
were common Of these, meibomitis was the most persistent and trouble- 
some to deal with 

The therapeutic problem in staphylococcic blepharitis revolves on 
the following necessities (1) to destroy the bacteria m the lesions, 
(2) to eliminate or treat predisposing causes, such as seborrhea and 
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(3) to eliminate other staphylococcic infections of the skin, such as 
impetigo folliculitis oi furunculosis, which could serve to reinfect the 
lid mai gms The mam difficulty lies in the destruction of such staphylo- 
cocci as have gained entiance to the glands of the lid margin, particularly 
the meibomian glands 

The following groups of therapeutic agents were tested m the 90 cases 
of staphylococcic blepharitis in this senes (1) antiseptics or germicidal 
agents not having specific antistaphylococcic action, including silver 
nitrate, yellow mercuric oxide, ammomated mercury, mercury bichloride, 
mercuric oxycyamde, iodine, salicylic acid, merthiolate, zinc sulfate and 
Quinolor (a mixture of three chlorine derivatives of 8-hydroxyquin- 
ohne) , (2) dyes, including gentian violet medicinal N N R and bnl- 
liant green, (3) sulfonamide drugs, including sulfathiazole and sulfa- 
diazine, (4) antibiotic substances, including penicillin and tyrothricm, 
and (5) vaccines, including staph) lococcus toxoid and stock and autoge- 
nous vaccines 

Tests with Oidmaiy Antiseptic Dings — Application of silvei nitrate 
in 1 or 2 per cent stiength to the lid margins, and simultaneously in 
0 25 per cent strength without neutralization to the conjunctiva, proved 
a useful procedure, especially in cases of recent origin The blackening 
effect of silver nitrate was prevented by the fact that antiseptic oint- 
ments were also used routinely after each application 

After considerable experimentation, the following routine was found 
to give a satisfactory lesult in many cases applications of silver nitrate 
as just detailed twice a week, combined with applications twice a day of 
the 1 per cent salicylic acid-1 per cent yellow mercuric oxide ointment 
to the lid margins, preceded by the instillation of drops of 1 5,000 

solution of mercuric oxycyamde into the conjunctival sac A 2 5 per 
cent ammomated mercury ointment was used occasionally as a substi- 
tute but appeared to have no advantage over the yellow mercuric oxide— 
salicylic acid ointment 14 " With this routine, improvement was obtained 
m the majority of cases and apparent cure m a considerable number 
Othei preparations tried included merthiolate (1 5,000) ointment, 
mercury bichloride (1 3,000) ointment, Quinolor ointment, and 1, 2 
and 3 5 per cent tinctures of iodine No noteworthy results were 
obtained with any of these preparations except tincture of iodine, which 
appeared to be very useful, especially in cases of the ulcerative type 
It was impossible to use 3 5 per cent tincture of iodine m most cases 
continuously, however, owing to irritation of the lid margins, but weakei 
dilutions were well tolerated 

Test with Bnlhant Green and Gentian Violet Medicinal — A limited 
number of patients, selected because of failure to l espond to other forms 
of therap), were tested with these two dyes Neither preparation could 

14a "Various ointment bases were tested but petrolatum was found to be 
as satisfactory as am 1 
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be employed routinely because of its disfigunng cosmetic effect, which 
most patients refused to tolerate Improvement was obtained in the 
4 patients treated with a 2 pei cent alcoholic solution of gentian violet 
medicinal, but it was impossible to follow them long enough to be sure 
that permanent cures had been achieved 

The brilliant green was applied once daily m a 5 per cent alcoholic 
solution It was important to avoid spreading the solution onto the 
conjunctiva, as it proved to be rather irritating Fortunately, it was 
not irritating to the lid margin itself Five patients to whose lids 
the dye was applied over periods ranging from two to five weeks were 
apparently cured but could not be followed long enough foi the results 
to be conclusive A case of exceptionally severe ulcerative blepharitis 
of long duration which had resisted all previous treatment is of par- 
ticular interest The history follows 

A C, aged 25, had pure staphylococcic blepharitis, which had been present 
since childhood and was complicated by recurrent ulcerative lesions with loss of 
cilia and accompanied by moderately severe keratoconjunctivitis Cultures 
revealed a hemolytic Staph aureus, which was coagulase positive and fermented 
mannitol and was found to be resistant to both sulfathiazole and penicillin 
Previous routine medication had failed, and treatment with sulfathiazole, penicillin, 
tyrothricin, staphylococcus toxoid, autogenous vaccine and roentgen radiation was 
ineffective Over a two year period all methods of therap> proved entirely useless 
Brilliant green applied to the lid margins daily produced immediate improvement 
The pustules and ulcerations ceased forming immediately and have not recurred 
over a two month period of observation Cilia began to reform, and at the time 
of the last examination only slight hjperemia of the lid margins remained 
Cultures yielded no pathogens 

This and other experiences with brilliant green in this series suggest 
that it is of definite value in the treatment of staphylococcic blepharitis 

Tests with Sulfathiazole and Sulfadiazine — These drugs were 
employed in 5 per cent concentrations in various bases, the commonest 
being a hydrous wool fat-petrolatum mixture Vanishing cream bases 
and other varieties frequently employed on the skm proved to be too 
irritating for use around the eye The pieparations were used four 
times daily by preference but m many cases could be used only twice 
daily 

Both sulfathiazole and sulfadiazine appealed to be much more 
effective than ordinary antiseptics, and the majority of patients showed 
satisfactory improvement or healing A much higher percentage of 
apparent cures was obtained when the disease was of recent onset than 
when it was of long duration The clinical response was usually prompt , 
as a rule there was demonstrable improvement within four oi five days 
if there was to be any at all As will be described later, this was also 
true in penicillin therapy 
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Early m the study it was noted that patients without ineibonutis 
responded much more satisfactorily to local sulfonamide therapy than 
those with it In the latter event it was necessaiy to institute supple- 
mentary therapy, consisting m manual expression of the glands com- 
bined with staphylococcus toxoid or vaccine or both Although patients 
whose infection was of recent onset were always benefited by this treat- 
ment, patients with long-standing disease were frequently not relieved, 
even by repeated expressions of the meibomian glands ovei long periods 
That meibomitis was probably the majoi cause of therapeutic failure in 
this series is evident from examination of table 4, which lists the results 
m 216 cases On clinical grounds it became evident that local chemo- 
therapy with the sulfonamide diugs or with penicillin, even m cases of 
known strain susceptibility, was not the answer to the problem The 
reason for this failure m the case of penicillin therapy was shown 
expei imentally m 2 cases to be due to failure of the diug to penetrate 


Table 4 — Results of Treatment m 216 Cases of Blcphanhs * 



Slight or No 

Improvement Improvement 

Healing 

Seborrheic blepharitis 

2 

24 

20 

Staphylococcic blepharitis 

Without meibomitis 

2 

38 

30 

With meibomitis 


13 

1 

Blepharitis due to Hemophilus duplex 

0 

0 

4 . 

Mixed seborrheic and staphylococcic blepharitis 

Without meibomitis 

2 

37 

11 

With meibomitis 

3 

1C 

1 


* Treatment timo at least three weeks 


the meibomian glands after it had been applied to the lid margin repeat- 
edly Nor could penicillin be demonstrated m expressed secretion from 
the meibomian glands in 2 cases m which a full therapeutic dose was 
given by the intramuscular route 


In 4 cases sensitization to sulfathiazole was observed during the 
course of treatment In 2 of these cases there was a history of previous 
oral therapy with sulfathiazole which had been followed by cutaneous 
eruptions No sensitivity to sulfadiazine was observed In order to 
minimize the possibility of drug sensitization, the period of treatment 
for the sulfonamide drugs was limited to seven days 

The effect of oral sulfadiazine therapy on staphylococcic blepharitis 
was observed m 4 cases m which treatment was being given for infection 

0 tlle res P lrat °ry tract It is noteworthy that no permanent improve- 
ment occurred in any of them 


Tests wUh Pemcillm and Tyj oilman — Penicillin was employed u 
cases The routine method of application was in solution form f50( 
units per cubic centimeter) and as an ointment (1,000 units per gran 
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in a peti datum 01 a petrolatum-hydious wool fat base) The drops 
weie instilled foui tunes daily’-, and the ointment was applied night and 
morning In certain test cases the ointment alone was used every 
hour during the waking hours Penicillin sensitivity tests were per- 
founed on each cultuie (table 5), but the penicillin was employed 
mespective of the results of the tests in order to obtain data as to then 
clinical value 


Table 5 — Penicillin Sensitivity of 98 Straws of Pathogenic Staphylococci 


Strain Sensitnitj , 


Strain Sensitivitj, 


Oxford Units 

No of 

Oxford Units 

No of 

per Cc 

Strains 

per Cc 

Strains 

Inhibited bj 


Inhibited bj 


0 005 

1 

0 32 

5 

0 01 

2 

1 0 

5 

0 02 

10 

50 

1 

0 01 

23 



0 0o 

3 

Not inhibited by 


oos 

n 

50 

2o 

015 

5 

500 0 

1 


Table 6 — Cot t elation of Penicillin Sensitivity and Cluneal Response m 48 Cases 

of Staphylococcic Blepharitis 


Strain Sensitivity, 
Oxford Units per Cc 

No Improjement 

Improvement 

Healing 

Inhibited bj 




0 01 

1 



0 02 

1 

G 

1 

001 

2 

S 

2 

0 05 

1 

1 


OOS 


o 

5 

016 


1 


0 32 


1 


Not inhibited by 




50 

11 

1 


500 0 

1 




Table 7 — Clinical Response to Penicillin Theiapy in 43 Cases of 
Staphylococcic Blephai itis 


No Change 

Improvement 

Healing 

6 

21 

13 


* Penicillin sensitivitj not Lnonn 


Penicillin proved to be model ately effective (tables 6 and 7) m 
relieving the symptoms of staphylococcic blephai itis, but the lesults 
still left something to be desired In a few instances clinical cure 
without relapse was obtained m as short a time as a week, but in 
general relapses were fiequent, and in some cases the condition proved 
completely resistant 

Two special bases weie employed m an eftoit to obtain gieatei 
lelease of the penicillin into the tissues, but clinical lesults with these 
preparations were not noticeablv better than with the others 
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In 4 cases sensitivity to penicillin developed dm mg theiapy lypical 
contact deimatitis developed, and positive leactions to patch tests were 
obtained As will be seen in table 6, there was a definite coi relation 
between penicillin sensitivity m vitro and clinical lesponse to penicillin 
therapy Response usually became apparent within foity-eight houis 
if it was to occur at all 

Tyrothricm was employed m only 14 cases, owing to the necessity 
of pui chasing it privately The cases weie paitially selected m that 
only those were used m which the disease had lesisted ordinary methods 
of theiapy The drug was applied in the form of drops (33 mg pei 
hundred cubic centimeters) and ointment (50 mg per bundled giams) 
exactly as m the case of penicillin In 6 of the 14 cases there was pio- 
nounced improvement, but the condition in the lest was unchanged 
In the concentrations employed the drug was not nutating to the con- * 
junctiva or the lid margins In view of the partial success obtained, 
it is believed that this method of tieatment deseives fuither study 


Tests with Staphylococcus Toroid and Vaccines — Pievious studies 
by Murray 15 and by me 10 indicated that staphylococcus toxoid was 
of value m the tieatment of staphylococcic blepharitis which had resisted 
ordinary methods of treatment This was denied m a lepoit by Julia- 
nelle, Boots and Harrison 17 but was apparently confirmed in a series 
of studies by Allen 1S Pathogenic staphylococci are known to elaborate 
exotoxms capable of pioducmg severe inflammation when instilled into 
the conjunctival sac or injected into the skin The rationale foi the 
use of toxoid to induce antitoxic immunity is therefore clear At the 
same time, it must be realized that pathogenic staphylococci also have 
endotoxins, which appear to be concerned with the organism's mva- 
siveness Their presence foims the lationale for the use of vaccines, 
either stock or autogenous 

In this series staphylococcic toxoid was administered in 55 cases, 
but m only 27 cases w as the full course given Only m cases of blepharitis 
which was complicated by meibomitis or by severe conjunctivitis or 
keratitis or m cases in t\ Inch the condition had resisted routine treatment 
was toxoid theiapy given It was used as a supplementary measure 
only , local treatment being continued m every case It was not possible 
m mixed therapy^ of this type to appraise the value of the toxoid mjec- 


15 Murray, D S , and Glasg, M B Staphylococcus Toxoid, Lancet 1 303 
(Feb 9) 1935 , cited by Julianelle, Boots and Harrison 17 

16 Thygeson, P Treatment of Staphylococcic Blepharoconjunctivitis with 
Staphylococcus Toxoid, Arch Ophth 26 430 (Sept ) 1941 

o Juhane J le y L A , Boots, R H , and Harrison, G H The Treatment of 
tttil ^S) ^ 942 ° nS ° f the Eye by Immunizatlon w,th Toxo,d - Am J Ophth 
18 Alien, T H , m discussion on Tlngeson >c 
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tions, but the general impression gained was that they were of distinct 
value The few patients who showed extensive cutaneous reactions 
to mtradermal injections of the toxoid improved more rapidly than 
those with minimal or negative cutaneous reactions 

Only 1 patient was treated with a staphylococcus toxoid combined with 
stock vaccine This patient load a severe staphylococcic blephantis, 
complicated with meibomitis, conjunctivitis and keratitis, which was 
totally resistant to local therapy, including applications of sulfathiazole 
ointment and penicillin During a course of treatments with the toxoid 
the keratitis disappeared and the conjunctivitis improved although 
pathogenic staphylococci .persisted on the lid margin 

Stock vaccine was used m only 8 cases and autogenous vaccine in 
only 1 These vaccines were used in conjunction with staphylococcus 
* toxoid m all 9 cases, so that, although the blepharitis improved in 
8 cases during and after therapy, it was impossible to evaluate the results 
Tieatment of Blepharitis Due to H Duplex — In the 4 cases of 
uncomplicated blepharitis due to H duplex in this series healing was 
rapid after short periods of treatment with sulfathiazole ointment used 
four times daily No recurrences were noted The classic treatment 
with zinc sulfate in the form of drops and ointment has been equally 
effective in cases I have seen in the civilian population unless there 
was mixed infection with staphylococci 

Tieatment of Miied Seborrheic and Staphylococcic Blephantis — 
Cases of this common type of blepharitis presented the most difficult 
therapeutic problem of the series The lesults obtained m treatment 
were definitely inferior to those obtained with eithei the pure seborrheic 
or the pure staphylococcic disease 

After considerable experimentation, it was found that the seboirheic 
factor was best treated first This was done b) the same methods as 
those employed in treating pure seborrheic blephantis, particular atten- 
tion being given to the meibomian glands, which were expressed fie- 
quently The most satisfactory local treatment appealed to be applica- 
tions of the 1 pei cent yellow mercuric oxide-1 pei cent salicylic acid 
ointment Again, scrapings from the lid margin weie used as a guide 
to therapy After the slides became negative for P ovale, a couise of 
treatments with sulfathiazole or penicillin ointment was prescribed, and 
when meibomitis was present staphylococcus toxoid w^as employed 
Under this regimen, satisfactory clinical improvement w^as obtained m 
most cases and clinical cures m a model ate percentage 

Other treatments employed, including use of tinctuie of iodine, 
sulfur and resorcinol, offered no appreciable advantages 

The importance of keeping the scalp and other areas of the skin 
free from active seborrheic dermatitis was evident in numeious cases 
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m this group in which involvement of the lid margins recurred repeat- 
edly until infection of the scalp was controlled 

Treatment of Secondary Conjunctivitis and Keratitis In cases of 
pure seborrheic blepharitis, conjunctivitis was an infrequent complica- 
tion and was readily controlled by the use of mild antiseptics, such 
as 0 25 per cent silver nitrate combined with a collynum of a 1 5,000 

solution of mercuric oxycyamde, used two or three times daily There 
were no corneal complications 

In cases of pure staphylococcic blepharitis, conjunctivitis and keratitis 
were serious complications The conjunctivitis varied from a mild 
catarrhal type to a severe form with copious mucopurulent exudate and 
intense cellular infiltration of the membrane The corneal complications 
also varied from superficial epithelial keratitis with punctate erosions, 
staining with fluorescein, located most prominently m the lower portions 
of the cornea, to fulminating keratitis with multiple corneal infiltrations 
and ulcers In all these cases it was obvious that treatment of the lid 
margins was of first importance and conjunctival treatment of secondary 
importance In none of the cases of corneal involvement was it neces- 
sary to treat the cornea directly by chemical or actual cautery All 
methods of antistaphylococcic treatment described for blepharitis were 
effective in these cases, but sulfathiazole and penicillin were superior to 
the ordinary antiseptics The use of staphylococcus toxoid was par- 
ticularly valuable in the treatment of the corneal complications, especially 
the superficial keratitis with punctate epithelial erosions 

In cases of mixed seborrheic and staphylococcic blepharitis the con- 
junctivitis and keratitis were also serious complications but differed m 
no important way, except m resistance to treatment, from the compli- 
cations occurring with pure staphylococcic blepharitis In all types of 
staphylococcic conjunctivitis and keratitis the primary role of the infec- 
tion of the lid margin was obvious 

As is always true, conjunctivitis due to H duplex accompanied the 
blepharitis caused by the same organism m the cases m this series and 
responded well to sulfathiazole ointment It has been seen to respond 
equally well to zinc sulfate m cases m the civilian population 

COMMENT 

The treatment of blepharitis, other than the type due to H duplex, 
which is no problem, cannot be said to be wholly satisfactory at present 
'Although the majority of patients can be relieved under ideal conditions, 
there is one inescapable factor which militates against permanent cure, 
treatment with present methods is at best a long-drawn-out affair, and 
even at a military post, where cure is free and the time lost m reporting 
to the clinic is at government expense, certain patients will not cooperate 
for the required length of time Under civilian conditions failure to 
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complete the couise occurs much more frequently It is cleat that 
future conti ol of the disease will depend largely on the development of 
measures which will be effective in days or weeks, rather than in months 
The recent advances m chemotheiapy appeal to offei only a partial 
solution to the pioblem 

From this study it is apparent that infection of the meibomian glands 
is tbe greatest single factor which must be oveicome Meiboimtis was 
present m all cases in which the blepharitis was resistant to theiap), 
and methods of ti eating it were obviously inadequate Repeated expres- 
sion of the glands was a useful procedure and in some instances i esulted 
in apparent cure In general, howevei, expression was only palliative 
The inability of both general and topical chemotherapy with the sulfon- 
amide drugs and with penicillin to aftect the condition was also made 
clear in this series In the case of penicillin at least, it was shown 
experimentally that the drug failed to enter the secietions of the mei- 
bomian glands in demonstrable amounts after local and intramusculai 
therapy, and the finding was confirmed clinically by the fact that peni- 
cillin-sensitive organisms were cultured from these secietions during 
the course of both types of treatment In this connection, it is of interest 
to report a case of intei nal hordeolum which developed in a patient 
receiving 100,000 units of penicillin daily The strain of staphylococcus 
recovered from the hordeolum was fully sensitive to penicillin Hypei- 
secretion of the meibomian glands, with dilatation of their orifices 
appeared to be the mam factor in their susceptibility to infection No 
satisfactory means of reducing this hyperseci etion is at present known 
In selected cases in this series reduction of fats m the diet had no 
noticeable effect on it 

In view of the minimal clinical symptoms incident to puie seboirheic 
blepharitis, it is apparent that its principal importance lies in its role of 
providing a suitable soil for the growth of pathogenic staphylococci 
The chief problem is the matter of recurrence The importance of treat- 
ing the primary focus, the scalp, which is stressed in all textbooks of 
dermatology, was amply confirmed in this study, foi, although it was 
impossible to say positively that recurrences were due to reinfection, 
the general impression was gained that reinfection from the scalp was 
common 

Assuming that P ovale is the cause of the disease, the fungicidal 
effect of all the agents used in this series, including tincture of iodine, » 
silver nitrate, salicylic acid, ammoniated mercury and yellow mercuric 
oxide, was evident from examination of scrapings from the lid margins, 
which were negative for the yeast after treatment The failuie of 
penicillin or of sulfathiazole to influence the condition is in accordance 
with the known fact that these drugs fail to affect mjcotic infections 
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The recent dermatologic literature has been full of lepoits 19 criti- 
cizing topical applications of the sulfonamide drugs because of the high 
incidence of allergic reactions The danger of sensitization has appeared 
to outweigh the benefit to be obtained from local therapy The lesults 
m this series, however, would seem to indicate that sulfathiazole and 
sulfadiazine can be used for topical application around the eyes with 
minimal danger, since only 4 cases of sensitization occurred m the group 
of over 300 patients tieated, in 2 of the 4 cases, moreovei, sensitization 
was clearly related to previous oral use of the drug No sensitivity 
to sulfadiazine developed m any of the 60 cases in which it was' 
employed Long-continued use of the sulfonamide drugs m treatment 
of blepharitis, however, would seem to be not only unwise but unneces- 
sary, for if there is to be any clinical response to the drug it will occui 
within fifteen days, at the longest 

Sensitization to penicillin (or possibly to impuiities contained m it) 
occurred in 5 cases in a considerably smallei series, and in my opinion 
was of more significance than the allergic reactions to sulfathiazole 
There is no adequate substitute for penicillin at the present time, so 
that sensitization could be a serious matter in the event that general 
penicillin therapy was later needed On the other hand, since cross 
sensitization among the sulfonamide compounds is not common, sensi- 
tivity to sulfathiazole does not necessarily preclude all subsequent sul- 
fonamide therapy For this reason, it is recommended that topical use 
of penicillin be reserved for those cases in which the disease has failed 
to respond to other medication and that its administration be limited 
to not more than ten days 

In this series the only instances of “overtreatment dermatitis” 
observed were 3 cases m which daily applications of 3 5 per cent iodine 
were used The condition was readily recognized and treatment dis- 
continued The possibility of the deleterious effect of overtreatment was 
considered at all times, and frequent rest periods, as well as rotation 
of procedures, were employed m cases of long-drawn-out treatment foi 
the purpose of detecting it 

Several cases of severe keiatitis accompanying blephaiitis appeared 
to be related to insufficient closure of the lids while sleeping It was 
possible to obtain observations on the patients during sleep and to 
show that they did not have normal closure of the lids Other patients 
mth blepharitis, however, had the same symptom but no keratitis It 
is piobable, therefore, that the keratitis was primarily staphylococcic 
m origin and was aggravated, rather than caused, by the drying effect 

of incomplete closure of the lids ' " " 

. • 

J A 9 M°A m N 411 ^c, L l°6 C )'l9« 0t Sl, ' fODa " ,,de C0mpmnds ” Dermatology, 
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In this senes patients with well established blephantis in general 
exhibited a genuine desire to be cured and were extraordmaril) faithful 
m reporting to the clinic for treatment Caieful questioning, however 
revealed that they v r ere not so faithful m the daily use of then medica- 
tions As then conditions unproied, they became moie and more 
caieless about treating themselves The relative efficacy of clinic versus 
home treatment w r as w f ell lllustiated in a senes of 15 consecutive patients 
w r ho were available toi dail) treatment Improvement w r as much more 
striking than m patients w r ho could be treated only once or tw ice a w eek 

SUMMARY AX'D CONCLUSION'S 

A large series of cases of blepharitis among military personnel weie 
subjected to therapeutic study with the following five groups of medica- 
ments (1) antiseptic or germicidal drugs, including silver nitrate, zinc 
sulfate, yellow mercuric oxide, ammoniated mercury, mercuric oxycy- 
anide, mercury bichloride, tincture of iodine, salicylic acid, sulfur, 
resorcinol, Qumolor and merthiolate , (2) dyes, including gentian violet 
medicinal N N R and brilliant green, (3) sulfonamide drugs, includ- 
ing sulfathiazole and sulfadiazine, (4) antibiotic substances, including 
penicillin and tryothricm, and (5) vaccines, including staphylococcus 
toxoid, toxoid combined with vaccine and stock and autogenous vaccines 

Seborrheic blepharitis responded best to the following treatment 
(1) daily mechanical cleansing of the lid margins, (2) frequent expres- 
sion of the meibomian glands, (3) applications of 0 25 per cent solution 
of silver nitrate to the conjunctiva and 1 per cent silver nitrate to the 
lid margins twuce weekly , (4) applications twice daily of an ointment 
containing 1 per cent yellow mercuric oxide and 1 per cent salicylic acid 
to the lid margins, and (5) treatment of associated seborrheic derma- 
titis of the scalp, brows and external ears Sulfathiazole and penicillin 
applied m ointment form were ineffective 

Staphylococcic blepharitis responded well to topical treatment with 
the following preparations, listed m order of efficacy , penicillin , sulfa- 
thiazole or sulfadiazine, and mercurial preparations, including ammoni- 
ated mercury ointment and a combination of 1 per cent y'ellow mercuric 
oxide and 1 per cent salicylic acid in a petrolatum base Administration 
of staphylococcus toxoid proved to be an important supplementary pro- 
cedure Other measures of therapeutic value included topical applica- 
tion of tincture of iodine, gentian violet medicinal and brilliant green to 
the lid margins Treatment of other staphylococcic infections of the 
face or scalp was important 

In cases of staphylococcic blepharitis a close correlation between the 
sensitivity of the strain of staphylococcus to penicillin and the clinical 
response of the disease to topical penicillni therapy w^as noted 
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Staphylococcic blepharitis complicated by meibomitis was much moie 
resistant to therapy than uncomplicated blepharitis 

Blepharitis due to Hemophilus duplex, o£ which 4 cases occuried, 
1 esponded completely and lapidly to topical application of sulfatluazole 
m ointment form 

Mixed seborrheic and staphylococcic blepharitis proved to be moie 
i esistant to therapy than either form alone It was found best to ti eat 
the seborrheic factor first and to give particular attention to expression 
of the meibomian glands After scrapings from the lid margins had 
become negative for P ovale, antistapliylococcic treatment with sulfa- 
thiazole or penicillin ointment was employed Staphylococcus toxoid 
was a valuable supplementary treatment 

Contact dermatitis as a result of allergy to both penicillin and sulfa- 
thiazole was obseived but did not occur often enough to piejudice 
their use 

In pure seborrheic blepharitis, conjunctivitis was an infrequent com- 
plication and was readily controlled by the use of mild antiseptics , there 
were no corneal complications In pure and mixed staphylococcic 
blepharitis, conjunctivitis and keratitis weie senous complications, 
lequirmg conjunctival treatment with antistapliylococcic agents The 
importance of the infection of the lid maigms as the primal) focus was 
obvious m all cases 

While local chemotherapy with the sulfonamide diugs and with 
penicillin constitutes a great advance in the treatment of staphylococcic 
blepharitis, the results in this series indicate that therapy is still not 
entirely satisfactory, especially in cases complicated with meibomitis 

Adequate treatment of blepharitis is of distinct military importance 
both for the removal of local irritation and for the prevention of sei ious 
corneal complications 

Major Alfred M Glazer, M C , chief of the laboratory service, placed all 
laboratory facilities at my disposal, and Capt Joseph S Gots, S C , bacteriologist, 
and his technicians made the culture studies Capt Morris Waisman, M C , chief of 
the section of dermatology, served as dermatologic consultant, and my associates, 

Major S R Irvine, MC, and Capt Joseph W Hallett, MC aided in the clinical 
study 

S24 Samte Claire Building, San Jose, Calif 
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ALTHOUGH disturbances of vision resulting from, digitalis mtoxi- 
cation have been described in many forms and by many investi- 
gators, no definite instance of retrobulbar neuritis caused by digitalis 
poisoning appears to have been reported in the literature Recently, 
Carroll 1 reported 6 cases of colored vision caused by digitalis intoxica- 
tion No defects m the visual fields were present in these cases In a 
discussion of his own paper, 2 he mentioned that Dr D F Gillette, of 
Syracuse, N Y , had observed 2 cases of retrobulbai neuritis resulting 
from digitalis poisoning These cases, as yet, have not been reported in 
the literature 

Colored vision is a rather common visual manifestation of digitalis 
poisoning The chromatopsia is most common for yellow or green, but 
red, brown, blue or white vision has been descnbed 3 Langdon and 


From the Section on Ophthalmology (Dr Wagener) and the Section on 
Medicine (Dr Smith), the Mayo Clinic 

1 Carroll, F D Visual Symptoms Caused b> Digitalis, Am J Ophth 28 
373-376 (April) 1945 

2 Carroll, F D , in discussion on Carroll, F D Visual Symptoms Caused 
by Digitalis, Arch Ophth 34 166 (Aug ) 1945 

3 (a) Carroll 1 ( b ) Chamberlain, E C Digitalis Poisoning, J Florida 

M A 28 586-588 (June) 1942 (c) Giesler, F, and Wolff, K Beitrag zur 
Xanthopsie nach Digitalis, Klin Monatsbl f Augenh 79 203-208 (Sept 2) 1927 
( d ) Langdon, H M, and Mulberger, R D Visual Disturbance After Ingestion 
of Digitalis, Am J Ophth 28 639-640 (June) 1945 ( e ) Robey, W H Visual 
Disturbances with Digitalis Medication, New England J Med 213 248-251 (Aug 
8) 1935 (/) Smith, H L J Digitalis Delirium with Colored Vision Report 
of One Case, J Iowa M Soc 21 173-174 (April) 1931 ( g ) Sprague, H B , 
White, P D , and Kellogg, J F Disturbances of Vision Due to Digitalis, J A 
M A 85 716-719 (Sept 5) 1925 (/i) Willius, F A Cardiac Clinics, 

Digitalis Poisoning with Cerebral Symptoms, Coronary Sclerosis with Angina 
Pectoris,- and Paroxysmal Dyspnea, Proc Staff Meet, Mayo Chn 10 649-653 
(Oct 9) 1935 
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Mulberger 3d stated that a relative cential scotoma was present in case 
4 of their senes, but they intimated later that a maiked change m 
ref 1 action accounted for the blurring of vision In several reports 
fi osted or snowy vision has been noted 4 Flickei mg sensations bef oi e 
the eyes also have been descnbed, first by Puikmje, who used him- 
self as a test subject and lecorded the toxic manifestations ° A 
peculiar oscillating movement of the eyes” was described by Galentme 0 
m the case of an 8 or 9 year old boy, who lecoveied completely m a few 
days after withdrawal of the digitalis Blui ring of vision has been noted 
many times, and 1 case of temporary complete blindness was l eported in 
the literature 6 7 , but m few cases has the visual acuity been recorded 
and the visual fields plotted Some authors 8 have specifically made 
note of the absence of defects m the visual fields, but the rest either weie 
unable to make perimetric studies or neglected to report the absence of 
field defects 

Carroll 1 postulated 

the confused vision is due to central functional impairment which, in turn, is 
due to the drug The temporary complete blindness mentioned in the literature 
probably was due to the cerebral intoxication, that is, a cortical type of blindness 
was induced which disappeared on stopping the drug 1 

This conception, namely, a central intoxication, has been generally 
accepted as the cause of the visual distuibances associated with digitalis 
poisoning The purpose of this paper is to demonstrate that digitalis 
poisoning can affect not only the highei cerebral centers but also the 
papillomacular fibers of the optic nerve Digitalis has a selective action 
on the vagus nerves, the auriculoventricular conduction mechanism and 


4 Carroll 1 Langdon and Mulberger 3d 

5 Hanzhk, P J Jan Evangelista Purkyne (Purkmje) on Disturbances 
of the Vision by Digitalis, One Hundred Years Ago, J A M A 84 2024-2025 
(June 27) 1925 

6 Galentme, C B Cumulative Effects of Digitalis, Boston M & S J 49 
205-206, 1854 


7 (a) Langdon and Mulberger 3 d (&) Sprague, White and ICellogg 3 e ( c ) 

Adams, P, m discussion on Gunn, J A Toxic Amblyopia, Tr Ophth Soc U 
Kingdom 50 396, 1930 (d) Berger, E H Digitalis Intoxication, Northwest 

Med 32 195-196 (May) 1933 (<?) Carr, J G Digitalis Delirium, M Clin 

North America 9 1391-1398 (March) 1926 (/) Edward, J On a Case of 

Poisoning by the Root of Digitalis Purpurea, Lancet 2 31-32 (July 14) 1849 ( g ) 
Jackson, H , Jr , and Zerfas, LG A Case of Yellow Vision Associated with 
Digitalis Poisoning, Boston M & S J 192 890-893 (May 7) 1925 ( h ) Parson, 

G W The Visual and Cerebral Manifestations of Digitalis Intoxication Case 
Report, Tn- State M J 7 1375-1376 (Nov ) 1934 

8 Carroll 1 Giesler and Wolff 3c Adams 7c 
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the sinoauriculai node 0 Hence, it is not incoi rect to postulate the 
possibiht) of direct damage to the optic neives secondaiy to generalized 
systemic intoxication Weiss , 10 in discussing the effects of digitalis on 
the central nervous sjstem, concluded that the jellow vision, which is 
fiequentl) encounteied, is due to disturbance of centers in the medulla 
and the midbiain, sumlai to the primal \ disturbance m function of the 
vagus neive, which is the desired effect of the chug Giesler and Wolff 3L 
concluded that damage to the retrobulbar portion of the optic nerve 
caused the xanthopsia in their case, but the ) 7 also mentioned the possi- 
bility of changes occumng in the lefi acting media, such as those seen 
with jaundice, and of cortical damage In then case examination of the 
perimetric fields did not disclose any cential defects but revealed loss' 
of ability to lecognize blue targets throughout the field 

Since digitalis is in constant and universal use today, and wall con- 
tinue to be used, its toxic manifestations cannot be overemphasized 
Berger 7d and Edward 7£ have both reported cases of fatal digitalis poison- 
ing, hence, knowledge of its eaily toxic effects is of extreme value It 
is significant to note that in the case reported by Giesler and Wolff the 
offending drug wxis not digitalis leaf, but gitalin, one of its glucosides 3c 
Smith 11 said that older persons, particularl) those having ai lei 10- 
sclerosis, do not tolerate digitalis as well as }ounger patients and must 
be more closelv observed for, and questioned about, the onset of toxic 
manifestations 

REPORT OF CASE 

A white man aged 50 registered at the Majo Clinic oil April 2, 1945 because 
of poor usion, generalized weakness, nausea and vomiting Two or three months 
previoush he had had extrasystoles and had been given “leaf medicine,” 1 tablet 
four times daily for about two w r eeks After tw T o weeks lus medicine had been 
changed to another “green digitalis tablet”, he had taken 1 tablet three times 
daily for six weeks About two weeks before he came to the clinic his appetite 
had become poor, he had vomited several times and had had diarrhea, which 
had alternated with constipation At the same time he had noticed that lights had 
become jellow and that green grass had assumed a lellow tint His wsion had 
also become blurred, and he had found himself unable to read His local oculist 
had been unable to determine the cause of the blurred vision and, on finding 
blurring of the margins of the optic disks, suggesting increased intracranial 
pressure, had adused the patient to seek further advice 


9 Goodman, L , and Gilman, A The Pharmacological Basis of Therapeutics, 
Hew r York, The Macmillan Company, 1941, p 505 

10 Weiss, S The Effects of the Digitalis Bodies on the Nervous Si stem 
An Anahsis of the Mechanism of Cardiac Slowing, Nausea, and Vomiting, 
Psychosis, and Visual Disturbance Following Digitalis Therapi, M Clin North 
America 15 963-982 (Jan ) 1932 

11 Smith, H L Cerebral Manifestations of Digitalis Intoxication, Proc Staff 
Meet, Maio Clin 13 574-575 (Sept 7) 1938 
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The blood pressure was 138 mm of mercury systolic and 78 mm diastolic 
The pulse rate was 60 beats per minute, and the rh>thm was regular The heart 
was normal m size, and no significant murmurs were present The abdomen was 
essentially normal except for bilateral inguinal hernia, for which the patient 
wore a truss The prostate gland w^as moderately enlarged The central nervous 

system was normal 

Corrected vision was 6/60 and 14/178 m the right eye and 6/60 and 14/224 
in the left e>e External!} the eyes w'ere normal There was no imbalance of 
the ocular muscles, and the peripheral visual fields were full ivhen tested by the 
confrontation method The ocular fundi were essentially normal The optic 
disks were flat, there were some thickening of the scleral rings and slight 
astigmatic blurring of the outlines of the disks A few hyaline spots were present 
in the macular choroid of each eye No gross vascular lesions were seen in the 
fundi The central visual fields were plotted on the tangent screen at a distance 
of 1 meter (fig 1) The field of each eye contained an 8 degree relative cential 


2/1000 white 



Fig 1 — Central scotoma in the field of each eye, taken April 2, 1945 with a 
tangent screen at a distance of 1 meter, showing density to a 8 8 mm white target 
The bhndspots are slightly enlarged Vision was 6/60 and 14/224 in the left 
eye and 6/60 and 14/178 m the right eye, with correction 

scotoma for a 2 mm white bead A small central focus m each scotoma was 
dense to an 88 mm white target and to a red test object of the same size Blue 
was not recognized in any part of either field The physiologic bhndspots were 
slighth larger than normal 

An electrocardiogram made on April 3, 1945 (fig 2 A) revealed a rate of 58, 
intermittent delayed auriculoventricular conduction and complete heart block, 
left axis deviation, slurring of the QRS complex in leads I and II, diphasic T 
waies in leads I and III and inversion of the T waves m lead III and diphasic 
T waves and depression of the S-T segments in the two precordial leads (CRs 
and CRs) A flocculation test for syphilis gave negative results The value 
for the hemoglobin was 117 Gm per hundred cubic centimeters of blood, the 
enthrocyte count was 5,050,000, and the leukocyte count 14,600, per cubic milli- 
meter of blood ^ Routine urinalysis did not reveal any abnormality Roentgenologic 
examination of the thorax disclosed a Ghon complex on the left side Roent- 
genograms of the head revealed calcification of the falx cerebri and slight hyper- 
ostosis ot the right frontal bone 
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The diagnosis was digitalis intoxication with complete heart block and toxic 
amblyopia due to retrobulbai optic neuritis The administration of digitalis was 
discontinued, and increasing amounts of fluids were administered orallj The 
patient remained at the clinic for one week During this time he was observed 
several times, the central visual fields were examined, and electrocardiograms 
were made The visual acuity improved gradualh , on April 9 the \ision was 
6/12 and 14/21 in the right eve and 6/10 and 14/21 in the left eve, with a 
+ 2 00 D lens added for near vision 

On the tangent screen at a distance of 1 meter theie was in the field of each 
eve an 8 degree residual cential scotoma for a 1 mm white target Within each 
central scotoma there was a small temporal paracentral scotoma, dense to a 3 mm 
white target in the right eje and to a 2 mm white target m the left eje 


. .. , - A_0~A K 



Fig 2 — A, electrocardiogram made April 3, 1945, showing a rate of 58, inter- 
mittent delayed aunculoventncular conduction and complete heart block, left axis 
deviation , slurring of the QRS complex in leads I and II , diphasic T waves in 
leads I and III and inversion of the T waves in lead III, and diphasic T waves and 
depression of the S-T segments in the two precordial leads (CR and CR) 

B, electrocardiogram made April 9, 1945, showing a rate of 90, sinus tachj- 
cardia , slurring of the QRS complex in leads I and III , left axis deviation , diphasic 
T waves in leads I and II and inversion of the T waves m lead III, and diphasic 
T waves and slight depression of the S-T segments m the two precordial leads 
(CR 2 and CR.) 

An electrocardiogram made on April 9, 1945 (fig 2 B) showed a rate of 90, 
sinus tachycardia, slurring of the QRS complex in leads I and III, left axis 
deviation, diphasic T waves in leads I and II and inversion of the T waves m 
lead III, and diphasic T waves and slight depression of the S-T segments in 
the two precordial leads (CR S and CR.) 

One month after his dismissal from the clinic, the patient reported by lettei 
that his eyes and general physical condition had returned to normal 
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COMMENT 

In most cases of digitalis intoxication with distuibances of coloi 
vision the patients aie hospitalized and aie too ill to peimit mapping 
of the penmetuc and the tangent scieen fields Often, disoi lentation 
pi events even the gioss deteinnnation of the visual acuity When this 
can be detei mined with the use of bedside leading chaits, it often is 
found to be consideiably reduced, and when the fields appear to be 
normal with the gross confrontation test, the presence of centi al scotomas 
may be logically suspected In the present case, it was foitunate 
that the patient’s ph) sical and mental condition was sufficiently 
good to peimit the definite demonstiation of bilateial central scotomatous 
defects in the fields of vision, although it was not possible to make com- 
plete peiimetnc studies The vision returned to normal m about five 
weeks without treatment except foi withdiawal of the digitalis and 
mci easing the amount of fluid ingested by mouth 

The Mayo Clinic 



EXPOSURE AND FIXATION OF THE EYE IN THE EARLY 
DAYS OF CATARACT EXTRACTION 


BURTON CHANCE, MD 

PHILADELPHIA 

O PHTHALMOLOGY, which might be likened to a highly spe- 
cialized organ in the “body medical,” has been characterized by an 
unfailing tendenc) to absorb into itself with imperious force whatever 
good might come within its grasp, while rejecting from its constitution 
all empiric elements which might have affected its vitality and, so to 
speak, metabolically, hindered the development of a creature which has, 
in time, influenced all medicine and led to the happiness of the world 
It should be piofitable foi us as ophthalmologists, in this fiftieth cen- 
tury since the earliei recordings, to remind oui selves that this develop- 
ment has been but slowly progressive and that the hidden forces within 
the body weie derived usually from single inventions or obseivations 
Today the tyio is inclined to accept the piesent status as he finds 
it, oblivious of how laboriously the science has struggled to attain its, 
so great, stature He accepts as matters of couise many conditions now 
existing, and the piactice of numerous technical procedures, just as 
though they had existed from the most piimitne times, unaware of 
then obscure and halting beginnings 

Although I have been in piactice many yeais, the exti action of 
cataract is as thrilling to me today as when I saw the operation for the 
first time Constantly, my mind goes back to that event and asks, 
“What was the beginning of cataract operations like' 3 ” And, as I have 
observed the ease with which my young assistants have approached 
their vital cases, employing but few, simple instruments, I am reminded 
that once upon a time those instruments had not yet been devised to 
take the place of earliei, complicated and cumbious implements 

Much has been changed m my own time I recall my beginnings 
at Wills Hospital One of my duties was the selection and preparation 
of instruments in time for the surgeons’ visits m the afternoons For 
one surgeon, the racks in each of the small metal trays should hold 
thuteen, for another, seienteen Certain operatois wished to have 
duplicates, handy to meet any emergency, yet, commonly, the most 
skilful might use only seven ' 

Read at the Eighty-First Annual Meeting of the American Ophthalmological 
Society, Hot Springs, Va , Nov 11, 1945 

484 



CHANCE— CATARACT EXTRACTION 


Several yeais ago, while I was perusing Baion Wenzel’s Ireatise 
on Cataract,” 1 * as translated from the Fiench, m 1791, my eye caught 
this sentence “It is most extiaordinaiy that amongst the eminent 
persons who have described the operation of exti acting the cataract 
most of them have enumerated amongst its pnncipal difficulties the 
quick and convulsive action of the eye, and that they should have 
taken such pains to contrive instiuments for the purpose of fixing it 
And, “Theie aie some who still employ Specula, to fix the eye, not- 
withstanding the mischievous effects these always produce And, again, 
“Why, from meie love of innovation, are new instiuments continually 
introduced, which fall short of the boasted advantages attributed to 
them by then inventors “These admonitions,” the Baron declares, 
he advances “only to describe and justify the teachings of his father,” 
that famous peripatetic oculist who had gone about the Continent couch- 
ing cataiacts, on lich and poor, with great and variable success 

Having perfoimed many extractions myself, I have witnessed 
uncounted numbeis by the hands of “eminent peisons,” who but rarely 
enumeiated, among the principal difficulties, the “quick and convulsive 
motion of the eye,” although all had constantly “fixed the eyes” with 
instruments contmed for that purpose 

In the light of achievements and facilities, my thoughts run back to 
lemoter times, causing me to wonder how old time surgeons exposed 
the globe to enable them to view the opei ative field and how they fixed 
the globe m order to prevent “convulsive motion ” 

Tieachei Collins, while recounting incidents during his early days 
at Moorfields, told me that one of the surgeons, whose technic was the 
wondei of every visitor who came to the hospital, would allow the 
nails of the thumb and forefinger of his left hand to grow to an inch or 
moie m length With these “natuial instruments” he could separate 
the eyelids and, at the same time, make gentle but firm pressure on 
the globe so that it was steadied and fixed, allowing him to make 
incisions and other motions with his right hand 

Such lummations as these had led me to inquire into the history of 
the instiuments and othei appliances invented to simplify cataract 
exti action with the development of surgical procedures which have 
done so much to allay the terrors which m foimei times seized the 
heait of the distiessed subject at the piospect of so vital an opeiation 
One may now ask what the Baion, at the end of the eighteenth 
centuiy, had to say on how to avoid the “Inutility and Inconveniences of 
Specula, his “long experiences having taught him that these instruments 
are a ways unnecessary, that a dexterous person may easily seize a 
moment m which the eye is motionless” He stated his belief that “so 


1 Wenzel J Treatise on the Cataract, translated from the French bv 

I Ware, London, C Dilly, 1791, sec 12, p 78 5 



Fig 1 — Abo\e, drawings showing Wenzel’s method of exposure and fixation 
of the globe, as well as incision with his special cataract knife, below Rumpelt’s 
“silver thimble with its sharp attachment” 
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many different instruments not only render the operation rnoie con p 
cated but also are very liable to ffritate and wound the eye, and, as he 
fuither declaied, “they have been relinquished by the inventors them- 


selves ” 

Wenzel could steady the globe while maintaining the perfoialion 
of the cornea with his cataract lmife' He guaidedly endo.sed Rumpelt s 
"thimble with a sharp poult attachment,” devised by Fellen in 178/ 
This thimble was placed on the middle finger of the operatoi s le 
hand so as to impinge on the globe and m no way obsti net the use o 
his forefinger as it kept down the lower lid Wenzel stated “that opera- 
tors were often embarrassed by the wounding of the iris , that accident, 
[he felt] depended on the use of such instruments rathei than on then 
being the means of preventing it ” 



Fig 2 — A, speculum devised by Pare (Pare, A Dix livres de la chirurgie, 
avec le magasrn des instruments necessaires a icelle, Paris, J le Royer, 1564) 
to dilate and hold the lids steady, it can be enlarged and reduced according to 
the size of the eye B , ocular speculum to keep the eye open (Fabricius ab 
Aquapendente, H Opera chirurgica, 1666) C, Cheselden’s speculum, (Cheselden, 
W The Anatomy of the Human Body, ed 4, London, W Bowyer, 1730) 


Certainly, m those days, fingers were trained to peiform dexterously 
many duties The Wenzels, father and son, looked on speculums as 
inconvenient and complicating, rendering the operation intricate and 
stated that “in the hands of an unskilled operator by slight pressuie 
[this .instrument] would rupture the capsule of the vitreous humors”, 
and the Baron could easily believe that the point of Rumpelt’s instru- 
ment did “irritate and lacerate the membrane to which it was applied ” 
In discussing the use of instruments, he insisted, that “the fewer 
instruments employed the less the eye is fatigued and, the more simple 



488 


ARCHIVES OF OPHTHALMOLOGY 


the mode of perfoirmng the operation, the more certain Mill always 
be its success ” 

Waie, in commenting on Wenzel’s disuse of instiuments, and m 
the mam agreeing with him, stated from his own extensive experience, 
especially in operations on congenital cataiacts, that he had found it 
necessary to employ an elliptic ring with a handle attached with which 
by gentle pressure on the ung, he forced back the lids and fully exposed 
and steadied the globe 

At this juncture it might be well to ask, “Which were the instru- 
ments the use of which Wenzel so strongly deprecated?” Had he 
seen the ellipsoid ling fixed rigidly m a rodlike handle, m use b) 
Ambrose Pare in the middle of the sixteenth century? Or the cumbei- 
some device of Fabricius ab Aquapendente, m the early 1600’s? Oi 
the somewhat similar one, more or less adjustable, devised b) Cheselden 
m his busy career in the eighteenth century? All these required the 
constant attendant care of an assistant, all of them were likely to 
“render the operation more complicated, embarrassing the operatoi 
besides being more dreadful to the patient” The Baion lefers to sev- 
eral other instruments in use in his days , but I must forbear from an 
enumeration of their inventors in this brief essay 

A silk thread inserted through each side of the cornea, cairied 
in a needle with the eye at its point, especially devised by M Poyet, 2 he 
held to be useless for steadying the globe, because “that effect could 
be obtained by the cataract lancet” ! 

One may imagine some of the problems confronting the operatoi 
of those olden days In attempting the incision, without some means of 
fixation, it was hardly possible for the surgeon to select the points 
of puncture and counterpuncture The first contact of any shaip 
instrument was usually followed by jerking movements of the eyeball 
The operator became impressed, inevitably, by the fact that the eyeball 
could not properly be steadied with the fingers He was directed to 
wait until all muscular spasm had subsided befoie completing the 
section of the cornea Fixation, with the lancet engaged, was especially 
dangerous because of the muscular contraction and geneial liritation 
from pressure on the globe Many of the failures recorded were due 
to loss of vitreous through rupture of the hyaloid membrane In tune 
it became apparent that m order to expose the eyeball, instruments had 
to be invented with which to hold back the eyelids 

In the Museum of the College of Physicians, Philadelphia theie 
is a great variety of long-forgotten instruments, many suggesting that 
fingers could not be excluded entirely, yet indicating that there are 
things that fingers cannot do The most dexterous operator cannot 
sufficiently hold back the lid without exerting pressure on the ball 


2 Poyet, cited bj Wenzel, J Mem Acad de chir 2 253, 1753 
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-i r- 3 Instruments used m cataract operations (from Frit™ tj 
Mimatur-Armamentarium, Berlin, A Hirschwald 1843) ’ H E 
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It would seem that the Baron had not employed Pelhei’s “loop,” 
devised about the middle of the eighteenth century, which consisted of a 
continuous thm silver wire with ends folded over, broad and hookhke, 



Fig 4 — Display of antique instruments from the Museum of the College of 
Physicians, Philadelphia (by special permission), showing a Cheselden speculum, 
a Pellier lid elevator and two modifications, of later devising, of Rumpelt’s 
Fmgcrhut nut Slahlspiess Forceps (about 1850), inventor unknown 

for insertion under the upper lid , this served to withdraw the lid from 
the globe, the operator having only to manipulate the lower lid and 
steady the globe 
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EXTRACTION 


In the eaily years of the nineteenth centui), Saundeis” the toundei 
of Moot fields, noted that he, in peifoumng the ope. at, on on child, en 
had adopted other methods of combating the excess,, e mobihtj of 
the eye m the unsteadiness of the little patient " This he oveicame by 
fixing the eyeball with Pellier’s ‘'eleiatoi (fig 5 A) 






Fig 5 — A, Pellier’s eyelid, elevator, B, Mackenzie’s lid elevator (1854), 
C, early forms of speculums {1, Critchett, 1855, 2, Bitterich, 1858 , 3, Bader, and, 
4 Bowman, 1864) , D, an eighteenth century forceps 


[He] required four or five assistants to confine the patient The first fixed 
lus head with leversed hands, the second not only depressed the lower lid with 
his forefinger but also received the clnn of the child as in a crutch The third 
confined the upper extremities and bod} , the fourth — the lower extremities 
The surgeon seated behind the patient took the Pelher elevator m one or the 
other hand, according to the ev e, and the needle in the right or left " 

3 Saunders, J C A Treatise on Some Practical Points Relating to the 
Diseases of the Eve London, Longman [and others], 1811, p 117 
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The surgeon gently introduced the bore of the speculum under the 
upper eyelid, his assistant depressing the lower lid, and at the moment 
that he was about to pierce the cornea he “fixed the eye by resting the 
speculum with moderate pressure on the eyeball ” Saunders emphasized 
that “by consent which can only exist between the hands of the same 
person, using the speculum merely as an elevator of the lid, he [the 
surgeon] can not only discontinue the pressure, [but] with facility 
renew or regulate the pressure at the moment in which it, may be 
required ” 

As Mackenzie, 4 at the end of the first quarter of the nineteenth cen- 
tury, commented “ the want of exposure on the part of the patient 
may in an instant defeat the most perfect dexterity of the operator ” 
It should be of interest to read the details of his instructions to the two 
or more assistants as to the means of exposing the eye and maintaining 
its composure He himself steadied the eye by firm, yet the gentlest, 
pressure on the globe with his fingers There is no hint as to the use 
of an anesthetic “The fugitive eye is fixed without pressure by the 
fingers of an assistant and the operator To whatever side it turned 
it met with the point of a finger except towards the temple, where the 
knife is about to enter ” Then, he declared, “Various sorts of specula, 
spikes and hooks have been invented for fixing the eye, but all of 
them, except the silver wire, commonly called Pelher’s speculum, are now 
discarded ” He occasionally employed it, especially m operations on 
children, for supporting the upper lid, either applying it to the outer 
surface or introducing it beneath the edge of the lid There was no 
better mode, however, of fixing the eye than by desiring the patient to 
look at the operator, who seized that moment for entering the instru- 
ment into the eye 1 

Such a “lid raiser” (fig SB) served Mackenzie until about 1850, 
when he modified it by fixing into an instrument handle a rod, the end 
of which was a loop bent like the Pelher hook This “elevator” was 
the prototype of the form now available m every instrument set 

During the same period it became necessary to adopt a fixing 
instrument, to afford the operator a firm grasp of the globe without 
lacerating or perforating a fold of the conjunctival tissues At first the 
old form of dissecting forceps was employed, but that instrument was 
clumsy and ineffectual Von Graefe, with his accustomed technical 
and artistic inventiveness, overcame those defects by devising one of 
delicate limbs will teeth, two or more interlocking m the ends, which at 
once overcame the defects of the old forms Somewhat later, some one 
devised a wire spring speculum, the “bows” of -which could be inserted 
under both the upper and the lower lid and which was so adjustable as 

4 Mackenzie, W A Practical Treatise on Diseases of the Eye, London, 
Longman [and others], 1830 
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to be used without an assistant’s aid George Critchett, about 1855, 
and Wharton Jones, a few years later, employed this principle m forms 
which they used, but they found that the pressure of the spring could 
not be relied on Bader and Bowman soon overcame this defect m 
pressure by affixing to the arms, spread to the desired width, a bar, 
secured with a screw or ratchet (fig SC) 

Inevitably, it was forced on operators that an appliance should be 
devised with which to separate and hold back the eyelids It was deemed 
necessary that such an instiument should be self retaining, not likely 
to slip, stiff enough when in place to resist the action of a strong 
orbicularis muscle and capable of ready insertion and removal , it should 
exert no pressure on the globe, should be capable of adjustment to 
any desired width of opening and should never be in the way of an 
operator 

In the collection at the College of Physicians, Philadelphia, are a 
modified Cheselden speculum, a primitive Pellier elevator and several 
modifications of it, as well as the modified Rumpelt thimble spike That 
spike was modified by Pamard, of Avignon, about 1840, by inserting it 
into an ordinary ivory handle The Pellier loop was modified by 
cutting one end free and inserting the arms of the remaining portion 
into an ivory, tonguelike handle, which might be used in plastic opera- 
tions on the eyelids There aie also several rather crude spring 
speculums 

One may dwell for a moment on the story of how later discoveries 
solved the problem of the means of controlling the patient and the field 
of operation 


Baron Wenzel did not deem it necessary to do much m the way of 
preparation prior to the operation He could rely on the steadfastness 
of the patients to control themselves and the reliability of his assistants 
m their cooperation with him When the sedative properties of the 
biomides and of chloral hydrate became known, these substances were 
given in fairly large doses m the preceding twenty -four hours Prepa- 
rations of opium and morphine were administered sparingly 

The discovery of the anesthetic powers of ether and chlorofoim 
pioved a great boon to ophthalmic surgery No longer must the sur- 
geon adopt a speedy technic, necessitated by the struggles and distress 
of the patient, not seldom to the great disadvantage of the latter More- 
over, the employment of an anesthetic led piomptly to modification of all 
opeiative procedures on the eye, as it had in general surgery In seeking 
to obviate the instability of the globe, surgeons found that such anesthet- 
ics not only quieted the patient but, by overcoming the tendencv to 
contract the rectus and orbicular muscles, had the additional advantage 
of facilitating the exposure and fixation of the eyeball 
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Ophthalmic surgeons resisted employing chloioform foi a long time 
on account of the vomiting which usually accompanied its use, the}- 
feared it might pioduce expulsion of the vitreous and hemorrhage 
within the globe Furtheimore, retching and vomiting hindered the 
operation, although the extraction might safely be completed after 
quiet was obtained Moreover, there arose the question whether anesthet- 
ics should be used The decision was determined by the courage of the 
patient 1 It was well known that many persons were capable of so gieat 
a degree of self control that the surgeon was enabled to perform the 
complete operation without an anesthetic 1 

When ethei was first employed by the general surgeon, unpleasant 
effects were so frequent that Simpson suggested that chloroform might 
be substituted , and, in accordance with his dictum, it was used foi many 
years Yet chloroform occasionally caused death The ophthalmic sui- 
geon, therefore, hesitated to use the one or the other, and employment 
of an anesthetic became a serious matter on which he had to decide 

As already stated, anesthetics were rarely used m Europe, even as 
late as 1890, and gurgeons, including some in America, avoided them 
except with neivous patients Following the old custom of obtaining 
quiet and composure, the night before the operation they admmisteied 
full doses of sodium bromide and chloral hydrate and lepeated the 
doses an lioui before operating Morphine was sometimes given, yet 
opium was not always well borne With children chloroform w'as used 
Ether was employed for adults, yet for a speedy effect chloroform was 
given also 

In the late sixties and early seventies, as the admimstiation of 
ether became more generally understood, it was found to be mcieasingh 
effective and safe, so that a steady return to its use was approved In 
America, New England surgeons became increasingly adept m the 
administration of ethei, and its quieting effects were seen to be suf- 
ficiently profound to favor the complete extraction of a cataract in a 
few' brief minutes , their results influenced operators m England and on 
the Continent to use it 

Ether was employed by my distinguished teachers in most cases as 
late as the time of my own entrance into medicine I assisted as the 
anesthetist many times, with satisfactory results , yet I was always 
directed “not to leave the hospital until assured the patients had fully 
recovered and their eyes were not uncomfortable ” Dr Norris repeatedly 
called attention to the fatal results he had known to follow the use of 
ether in patients with nephritis 

Many cumbersome and unwieldy contrivances were consti ucted 
w ith which to admmistei the fluid during the operation , none evei 
equaled a napkin, on which the ether was sparingly pouied while the 
cloth was held over the face, by that simple means I haie secured 
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complete lelaxation and insensibility, in thiee or foui minutes, having 
used less than 2 ounces (60 cc ) of ether 

Cocaine became of incalculable value because of its power to produce 
anesthesia by paralyzing the sensoiy nerves Although this physiologic 
action had been geneially known for yeais, it was not until 1884 that 
our own lately deceased fellow, Carl Koller, demonstrated in Vienna 
the practical value of cocaine in ophthalmic surgery That discovery 
proved to be the final measure leading to surgical success and prevention 






of the pain which ope la t.on had hitherto caused, in addition to its 
diminishing the great dread manifested by the sufferers No longer were 

K ® ul S e °ns efforts frustrated by the constitutional effects produced 
b) ethei and chloroform anesthesia 

In times gone by, all the details of the cataract operation u 
produced a formidable spectacle Antique pictures tell one much Th™ 
show the patient fully dressed, as though he had met r ^ e y 

sheet and expected to return home Or he mighfbe seamd’m aTham 
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his feet, legs, arms and hands lashed to the chair, his head held by an 
assistant, while the surgeon sat before him on a chair somewhat higher 
than the patient’s Years later, a number of assistants were usually 
emplo} ed To take the place of an assistant, Laurence, in England, 
constructed a head clamp to be affixed to the opeiative bed About 1850, 
the patient reclined or lay m bed, if not on a table, or, as there used 
to be at the Wills Hospital, a lounge 1 The patient walked into and 



Fig 7 — Photograph by Himly and Ruete, from Saemisch, T Handbuch der 
gesamten Augenheilkunde, Leipzig, W Engelmann, 1911, vol 14, p 2 

departed from the operation room in that revered hospital, and as late 
as 1912 I witnessed such an incident at a famous institution in Europe 
In conclusion, let me describe two scenes, m striking contrast to each 
other The first is a detail from Joseph Warner’s account, as detailed 
by Chandler 5 Warner, a contemporary of Wenzel, was surgeon at 
Guy’s Hospital 

5 Chandler, G Treatise on Diseases of the Eye, and Their Remedies, 
London, T Cadell, 1780 
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An assistant stands behind the patient, who puts his right hand under the 
patient’s chm, after having covered the right eye, supposing it to be the left which 
is to be operated upon , the assistant then places the back part of the patient s 
head on his breast, at the same time directing the face upwards, to prevent the 
sudden discharge of the vitreous humor He afterwards lifts up the superior 
eyelid with two or more of his fingers, taking care not to press upon the globe 
of the eye above , the operator at the same time depresses the inferior eyelid, with 
this precaution, not to press upon the inferior part of the globe of the eye till the 
incision is made The patient must look straightforwards, and a little upwards 
The operator now fixes his right elbow upon his right knee , after having put 
his right foot firmly on the patient’s seat for this purpose He then suddenly and 
resolutely introduces the point of his knife through the external part of the cornea 5 

Today, a patient, having been admitted to the hospital after all 
studies have been made as to his general condition of health, and with 
the eye and adnexa free of possible infectious matter, is quieted with 
barbital and other sedatives and is placed m bed during the twenty-four 
hours prior to his entrance into the operation room Then, after adminis- 
tration of cocaine or similar local anesthetic, perhaps by injection into 
the orbit, the speculum is adjusted, with exposure of the globe, which is 
then seized with delicate forceps and steadied so that the incision can be 
made and the extraction pursued — all without pam or discomfort The 
patient may perhaps ask at the termination of the procedure when the 
surgeon will begin the operation, so that he might aid him in every way 
possible 

No longer could the Baron have declared that “pain attending 
cataract extraction is unavoidable,” if, recently, he could have stood at 
the bedside with my house surgeon, to whom was given the care of an 
exceedingly timorous aged lady No longer might he have dwelt on 
the great difficulty under which the operator who employs instruments 
for the fixing of the eye labors from the want of a free, unconfined and 
unembarrassed use of both hands ” 

317 South Fifteenth Street 



Obituaries 


GRADY EDWARD CLAY, MD 
1889-1946 

; 

Giady Edward Clay, only child of Augustus C Clay and Eliza- 
beth Chupp, was born Aug 12, 1889, in the village of Walnut Grove, 
Walton County, Ga During his last illness he retired to the plantation 
where had lived five successive generations of his family, and died on 
July 11, 1946 

Dr Clay obtained his primary education in the county schools and, 
at nearby Oxford, Ga , he graduated in 1910 from Emory College He 
received Ins medical degree from the University of Michigan in 1914, 
and for the next three years he was resident physician in the depart- 
ment of ophthalmology, under the tutelage of Dr Walter R Parker 
He returned to Georgia m 1917 to practice his specialty in Atlanta 
but soon entered the Ai my in W orld War I After serving as ophthal- 
mologist m a base hospital in France, he was discharged m 1919 with 
the rank of captain 

On resumption of his practice, Dr Clay became associated with the 
department of ophthalmology of the Emory University School of Medi- 
cine His ability and interest in teaching attracted notice, and his 
promotions were rapid In 1939 he was made chief of the depaitment 
of ophthalmology and m 1943 full professor With the financial aid 
given the department m recent years by his influential friends and 
patients, special facilities for teaching and investigation became avail- 
able, and a laboratory for ocular pathology and bacteriology was 
established 

In his lectuies to the undergraduate students Dr Clay was positive 
and straightforward, which characteristics made him an excellent teachei 
Most instiuctive, to students and staff alike, were his ophthalmoscopy 
rounds of patients in the medical and obstetric wards of the city hospital 
His great interest m medical ophthalmology, especially the vascular 
changes in the letina, was reflected in the widespread use of the ophthal- 
moscope by the students and by the members of the departments of 
obstetrics and of internal medicine 

Dr Clay was an indefatigable workei , and because of his large private 
practice his houis were long His private hospital work was done at 
Emoiy University Hospital, and there, through his efforts, manv 
refoims were established for the more efficient handling of patients 
with oculai disease In this hospital on Tuesday afternoons, he held 
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his operative clinics, which were always varied and were frequently 
attended by visitors He was an advocate of the round pupil mtra- 
capsular exti action of cataiact, and his technic and skill were superlative 
Dr Clay’s conti lbutions to ophthalmologic literatuie were not numer- 
ous, but an analysis of his major articles will show oiigmality, careful 
preparation and a wide experience of the subject He wiote especially 
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<>n the subject ot angiotd streaks, and h.s numbet of personally ml 
* ted cases was almost 70 He also confuted much to the know ' 
edge and understanding of the changes in the retinal i 

sirens 
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twenty-five years, and to the last he worked to have established a more 
uniform and simple classification of these changes 

The untiring devotion of Dr Clay to the welfare of his patients, his 
constant efforts to provide mo^e effective ophthalmologic service and 
treatment, his ready application of newer and better methods, were all 
representative of his dogged, ever searching spirit, which never ceased 
fighting when confronted with a desperate case 

Perhaps the greatest contributions that Dr Clay made to medicine 
and to society were his interest in the welfare of the poor and under- 
privileged and his love and understanding of the country folk, mani- 
fested not only m free clinics at Grady Hospital and Emory University 
Hospital but also at his farm home, where on Sunday afternons he 
would often see the poor of his neighborhood, providing any necessary 
hospitalization at his own expense 

Dr Clay possessed a magnificent physique and a commanding 
appearance He was a forceful and enthusiastic speaker and was a 
frequent and popular guest at many postgraduate and society meetings 
His coidiality, friendliness and winsome smile atti acted people 

Dr Clay loved sports and outdoor life His favorite pastimes were 
hunting and fishing, but his obsession and hobby v'as his nearby farm 
wdiere he took great pride in his herd of registered Hereford cattle 
In 1915 Dr Clay married Miss Eleanor Hall Solomon, of Macon, 
Ga Tw'O children Grad} Clay Jr , of Louisville, Ky , and Mrs Eleanor 

Cla) Calhoun of Atlanta, Ga , and 3 grandchildren survive 

Dr Clay w r as vice chairman of the Section of Ophthalmolog) of 
the American Medical Association and was a formei member of the 
American Board of Ophthalmology He v r as a member of the Methodist 
faith and a liberal contributor to his country chuich His college 
fraternity w r as Phi Delta Theta, and he held membership m the national 
scholastic societies of Phi Rho Sigma, Sigma Xi, Phi Beta Kappa and 
Omicron Delta Kappa 

We who had worked daily by the side of Dr Clay for nearly thirty 
}ears knew his v’orth as a physician, humanitarian, teacher and friend 
Taken in the prime of life, with many useful >ears before him, his loss 
is tiemendous To Ins legion of friends, a hero has fallen 1 

“He was a man, take him for all and all, 

I shall not look upon his like again ” 

> 

F Phinizy Calhoun, M D 
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Choice of Sulphonamide in the Treatment of Ophthalmia 
Neonatorum Arnold Sorsby and E E Hoffa, Brit J Ophth. 


29: 141 (March) 1945 

On the basis of 333 cases of ophthalmia neonatorum treated with a 
standard dose of five sulfonamide compounds, it is concluded that the 
least tolerated drug is sulfanilamide and that sulfapyridme is less welt 
tolerated than sulfamezathme, sulfatluazole or sulfadiazine 

In their efficacy against the infection, as distinct from their tolei ance 
by the babies, these five substances are not strikingly different 

With the standard dose employed m this series, some 30 to 40 per 
cent of infants show clinical cure within three days Well over 80 pei 
cent of the total are cured by the end of eight days’ treatment 

Gonococcic ophthalmia neonatorum responds more readily than other 
varieties of ophthalmia Cases showing inclusion bodies respond satis- 
factorily An initial severity does not affect the course unfavorably 
Man)'' severe cases clear rapidly Irrespective of the causal organism, 
some 15 per cent of cases show a sluggish or poor response The 
loutme management of cases is described yy Zentmayer. 


The Social and Medical Problems of Phlyctenular Disease in: 

Dublin J B McArevey, Irish J M Sc , July 1944, p 201. 

The object of the inquiry was to determine the trend of phlyctenular 
disease m Dublin, the age and sex incidence, the seasonal incidence, 
the types of the disease and the occupation of parents of children suf- 
fering from the disease The information was obtained from an 1 
analysis of 2,470 new cases at the Royal Victoria Eye and Ear Hospital 1 ,, 
Dublin The periods selected represent World War I, the present 
war and a normal period immediately before the present war The 
study warrants the conclusion that basically phlyctenular disease is a 
manifestation of malnutrition It is a disease of the poorer classes, 
in whose diet the essential proteins necessary to growth and normal 
development are practically absent, the only source of these substances 
available to most of the children being milk, m limited quantities ; as a 
lesult, they suffer from a low grade malnutritional anemia, with a 
deficiency of some essential vitamins 

It is mteiestmg to note that the evidence of tuberculous infection 
w as positive 1 The reaction to the tuberculin test was positive in 
85 9 per cent of children (13 pei cent of controls) 2 Roentgenograms 
of the chest showed positive evidence m 37 3 per cent of children 

0 P<r r cent of controls) 3 There was a history of contact in 5 5 ner 
cent (and of possible contact in 2 9 per cent) 4 The incidence 1 of 

sanatorium care was 11 8 per cent The nature of the tissue reacting 
points to an allergic response reaction 

W Zentmayer 
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Congenital Anomalies 

Bilateral Partial Ectasia of the Nerve Head with Peripapil- 
lary Ectasia I S Macgregor, Brit J Ophth 28.618 (Dec) 
1944 

The case described is one of partial ectasia of both optic disks with 
complete peripapillary ectasia The disks were not completely excavated 
The picture is remarkably similar to the late results of traumatic avulsion 
of the optic nerve with preservation of the continuity of the vessels 
except that glial proliferation at the nerve head is usually pronounced 
in cases of proved avulsion The condition is regarded as a congenital 
anomaly of the optic disk It may be a rare foim of biith injury 
resulting m partial avulsion of the optic nerve rathei than a develop- 
mental failure at the disk 

The article is illustrated W Zentmayer 

Congenital Defects and Rubella Brit M J 1 635 (May 5) 1945 

In Australia 109 cases of congenital defects associated with maternal 
rubella have been reported Reese, Erickson and Simpson report 16 
additional cases m other countries “The mam points of agreement 
m the published data appear to be (a) that the association is with 
rubella and not with other transmissible diseases (though not without 
exception) , ( b ) that the risk of congenital defect is greatest if the 
rubella occurs m early pregnancy (i e , within the first three months) 
and ( c ) that there are infants with congenital defects in which no link 
with a mateinal transmissible disease can be traced The general mfei- 
ence is that the unknown virus of rubella (with virulence possibly 
enhanced in the war years) is showing the preference of certain viruses 
for developing embryonic tissue This it does by attacking the foetus 
via the placental circulation just at a tune when important developmental 
changes aie taking place in the foetal heart and eye The high incidence 
of congenital heart disease suggests to these obseivers that the rubella 
virus has a primary affinity for vascular tissue, the lens damage being 
explained by possible indirect action through the hyaloid artery ” 

The author asks whether the association between presumed lubella 
and congenital defects is a significant one or whether it arises from pure 
•chance The question also arises Was the maternal disease rubella ? 
According to the author, m some cases the diagnosis was m retrospect 
unsatisfactory and in others hardly justifiable He believes that the 
possibility of a chance association between congenital defects and true 
maternal rubella cannot be excluded and suggests that a systematic 
investigation of rubella in pregnant women be instituted 

Arnold Knapp 

Cornea and Sclera 

A Frequent and Defined Type of Keratitis E Romero, Arch 
Soc de oftal hispano-am 3 458 (Nov -Dec) 1943 

The author describes a condition of the cornea produced by alcohol 
vapors, entirely different from the burn produced by direct action of 



ABSTRACTS FROM CURRENT LITERATURE 


503 


the liquid The lesion produced is a superficial, faint cential erosion 
of the epithelium, with no opacity It takes the stain poorly but can 
be detected by the ridge formed around it by the penpheral zone of 
normal epithelium The patient with such a lesion comes to the 
oculist complaining of pain, sensation of a foreign body, photophobia, 
blepharospasm, congestion and lacrimation, without pathologic ante- 
cedents, a history of injury from a foreign body or any apparent corneal 
lesion There is a histoiy of exposure to alcohol 

FT F Carrasouillo 


Phlyctenular Keratoconjunctivitis Observed in the Gaitree 
and Guinle Outpatient Department in Santos D Livrv- 
mento Prado, Arq brasil de oftal 5: 51 (April) 1942 

Four hundred and eight patients with phlyctenular keiatoconjuncti- 
vitis were observed m the outpatient department of this institution, 
202 children were boys and 180 girls, and 26 patients were adults The 
etiologic factois are discussed 

In 1936 the author pei formed Pnquet’s cutaneous test m 36 cases 
of lymphatic keratoconjunctivitis and obtained a positive reaction in 
100 per cent A roentgenogram of the lungs was taken m 14 cases, 
the lesults being as follows In 52 pei cent of the 14 cases there weie 
incipient pulmonary disturbances, the lungs being normal in the remain- 
ing 48 per cent 

Therapy consisted m injections of Gaduzan, 2 cc , calcium gluconate 
in a 10 per cent solution, tubeiculm, and the usual oculai tieatment 
with such means as strong protein silver, Noviform (a bismuth prepaia- 
tion) and vapoi baths 

Progressive improvement was noted, and a cure was effected within 

twenty to thirty days In 6 of the cases m which no pulmonaiy 

alterations were noted rigorous treatment with preparations of vitamins 

C and B was instituted, cure being effected in twelve days 

This seems to show that lymphatic keratoconjunctivitis may be due 

to an avitaminosis, although the possibility of a tuberculous causation 

seems to be definitely established a 

J ME Alvaro 


Experimental Pathology 

Experimental Photo-Retinitis J C Eccles and A T Flynn 
M J Australia 1 : 339 (April 15) 1944 

The authors, carrying further the investigations of Verhoeff, Bell 
and Walker (Pathological Effects of Radiant Energy on the Eye 
Pwc Am Acad Arts & Sciences 51:630, 1916) exposed the retina 
ot anesthetized rabbits to direct rays of the sun, admitted through a 
lound hole m a metal plate fixed close to the pupil Lesions obtained 
at first were very small, and to enlarge them one tube of a Zeiss binocular 
was used as a telescope A formula was devised to calculate the 
calories per square centimeter per minute at the site of the retinal 

E? “SL 0 * 0 "™ “™ d J out “d without absorption 
microscopically exammed °PMialmoscopically and, later, 
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It was found that with thirty seconds’ exposure lesions were pro- 
duced when the radiation was above 50 calories per square centimeter 
per minute but not when the radiation was below 40 calories Ultra- 
violet rays were absorbed and did not reach the retina Microscopic 
examination revealed an amount of destruction of cells proportionate to 
the radiation 

The authors found that radiation of an intensity as high as 100 cal- 
ories per square centimeter per minute requires several seconds to pro- 
duce lesions, and they conclude that rapid glances at the sun are therefore 
innocuous They also point out tnat protective glasses with high absorp- 
tive powers for visible rays may be dangerous when used foi viewing 
the sun if they tiansmit infra-red rays q ^ Bruce 

General Diseases 

Tuberculin Sensitivity and Ocular Processes M F Vignoli 
and C Garbino, Arch de oftal de Buenos Aires 18 713 
(Dec) 1943 

The study of the index of tubeiculous infection carried on extensively 
m various countries in the past several years has altered the belief that 
this infection occurs only in very early life In Montevideo the maxi- 
mum incidence of infection is reached at the age of 30 years Fifty pei 
cent of the school children give a negative reaction to tuberculin m a 
dilution of 1 10 in the Mantoux test 

In Argentine, of 37,139 conscripts, 41 pei cent gave a negative 
reaction In Buenos Aires, in 1940, according to the studies of 
Raimondi and associates, 40 per cent of the youth from 14 to 20 years 
of age were found free from infection It is therefore established that 
the tuberculin allergy may help in the diagnosis of tuberculous ocular 
conditions not only in children but in adults 

To establish a state of allerg)" , a negative lesponse to the Mantoux 
mtradermal test, to first and second concentrations of purified protein 
derivative or to a 1 10 dilution of Koch’s old tuberculin is necessary 
A maculopapule larger than 10 mm is considered a positive reaction 
If smaller, the reaction is considered doubtful If the primary infection 
is of recent occurrence, the reaction may be negative, and tests must be 
repeated thirty or sixty days later 

Studies rvere made on 75 patients The thieshold of allergy was 
determined, and roentgenographic studies of the chest were made on 
these patients New' determinations of the threshold were made at 
various intervals, and a graphic curve of the sensitivity to tuberculin 
w r as traced 

The authors give in detail the technic used in then tests and list 
the results obtained on the 75 patients studied, including 19 ocular con- 
ditions which might have a tuberculous origin Of the patients, 27 w'ere 
men and 48 women The ages ranged from 10 months to 52 years, 
and the majority were betw'een 15 and 30 years of age 

The number of anergic subjects w'as 9, or 10 2 per cent Of the 
allergic patients, 91 6 per cent were tested for hyperergy, and 72 7 pei 
cent gave positive reactions to dilutions above 1 1,000,000 

In cases of phlyctenular keratoconjunctivitis the threshold ranged 
from a positive reaction to a dilution of 1 10,000,000,000 and a negative 
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react, on to a d.luhon of 1 10 For 25 out of a total of 35 pat.ents, the 

threshold concentration was above 1 1,UUU,UUU 

The existence of hypersensitivity to tuberculin m the presence o 
a pathologic process m the eye is not positive proof of a bacillary origin 
but is information to be added to the clinical examination However, 
when the threshold is determined m the way advocated by the authors 
and some correlation is shown between the sensitivity and the lesion 
the one being increased with aggravation of the other or diminished 
when the process improves, the disease m all probability is tuberculosis 
In contrast to the cases of intense hyperergy, when the reaction is 
negative to concentrations of 1 to 10, tuberculosis may be excluded If 
the case is one of hypoergy the diagnosis of tuberculosis is m doubt 

H F Carrasquillo 


Hygiene, Sociology, Education and History 

The Antiquity or Ophthalmology W B Inglis Pollock, Brit 
J Ophth 29:252 (May) 1945 

This interesting historical article does not lend itself to abstraction 
In brief, as stated by the author, it has been show n that ophthalmology 
was in existence in Egypt during the days of the Old Kingdom, before 
3,000 B C, and also in Mesopotamia between 2000 and 1500 B C 
It was the first specialty to be set up, by reason of the serious results 
of the various, extrepiely frequent, diseases of the eye which oculists 
were required to treat, and was an effort then as now, to prevent them 
from the dire results of failure 7 ENT mayer 


Industrial Ocular Lesions as Covered by the Argentine Law 
Jose A Sena, Arq brasil de oftal 7:213 (Dec) 1944 

A historical summary of the legislation for industrial accidents to 
the eyes is presented Various statistics on industrial ocular accidents 
m Argentina and m the United States are given, those of Argentina 
being presented m greater detail The occupational diseases, defined 
m chapter 11, article 145, of the Argentine law as being “those due 
exclusively to the work undertaken by the patient in the exercise of 
his occupation,” are discussed These diseases are divided into three 
groups (1) purely local disorders which may have much to do with 
industrial accidents the external ocular diseases , (2) ocular lesions 
resulting from poisoning or a general infectious condition which may 
be imputed to work, and (3) visual disturbances resulting from bodily 
fatigue In the last group miners’ nystagmus and visual alterations due 
to prolonged eyestrain in certain occupations are included The following 
subjects are considered an detail external ocular diseases , the eye and 
occupational poisoning , trachoma, ocular tumors, ocular syphilis, oculai 
u icrculosis, exophthalmic goiter and retinal detachment in relation to 
industrial accidents , ocular traumas and their general repercussion and 
oafiar traumatic neuroses and psychoses The author* commas 
e Argentine laws relating to industrial accidents 


on 


M E Alvaro 
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Injuries 

Penetrating Injuries of the Eye W F Moncreiff and K J 
Scheribel, Am J Ophth 28 1212 (Nov ) 1945 

This is a statistical study Two piactical conclusions are drawn, 
namely, that 20 per cent of penetrating mjunes could be eliminated, 
or at least minimized, by eliminating glass from the domestic economy 
and that m a smaller percentage prompt enucleation should be done 

W S Reese 

Non-Magnetic Intraocular Foreign Bodies Editonal, Brit M J 
1 228 (Feb 17) 1945 

Aluminium is being used increasingly in the manufacture of pro- 
jectiles, and except for shell and bomb fragments most missiles may 
now be regarded as nonmagnetic This was described by Savin in 
a Hunterian Lecture two years ago, and this author has now brought 
the subject up to date m a paper recently read before the Royal Societj 
of Medicine The proportion of magnetic and nonmagnetic foreign 
bodies in the eye is 1 6, and this is still more unfavorable m an raid 
casualties, m which the proportion is 1 9 The attending infections 
were favorably influenced by the use of sulfonamide compounds, but 
the problem of these retained foreign bodies is increased by ignorance 
of the reaction of the eye to aluminium 

Savin has made a number of experiments to study the reaction of 
the eye to aluminium He finds that pure aluminium may be com- 
pletely absorbed but more often the fragment becomes coated with a 
white deposit of aluminium hydroxide or with fibrin and gelatinous 
material Changes in the lens and vitreous W'ere late results m almost 
all cases, and there was evidence of retinal damage It is clear that 
aluminium is not inert and that its removal from the eye is difficult 
It is essential that an accurate localization of these nonmagnetic foreign 
bodies be made, and a successful forceps extraction is more likely in 
the anterior segment of the eye than m the posterior segment Savin 
concludes that until there is an improvement m technic the removal 
of these bodies should only be attempted in cases m which clinical 
observations show the foreign body to be deleterious 

Arnold Knapp 


Lacrimal Apparatus 

Dacryocystorhinostomy The Dupuy Dutemps-Bourguet-Valle 
Procedure E J J Lagos, Arch de oftal de Buenos Aires 
18-639 (Nov) 1943 

The author gives an account of Ins experience ivith the classic technic 
In his opinion, Valle has simplified the procedure with the instruments 
he has designed, the time of operation being shortened and less instru- 
ments being needed than with any other method 

Lagos advocates the operation of dacryocystorhinostomy instead of 
extirpation of the lacrimal sac, the latter to be done in cases of new 
growths, tuberculosis or too small a sac Previous conservative treat- 
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ment with probing and irngations is recommended Intranasal exam- 
ination before the operation is important 

The author has performed the operation m more than 100 cases. 
With gratifying results In only 3 cases did profuse intranasal hemor- 
rhage occur, and in 1 case there was slight suppuration A detailed 
description is given of the technic of the operation, some of the Dupuy 
Dutemps instruments and those designed by Valle being employed 
The osteotome is preferred to the burr or the chisel and hammer, being 
less liable to injure the nasal mucous membrane 

The indications and contraindications to the operation are given 

H F Carrasquillo 


Lids 

Total Reconstruction of the Upper Lid (Blepharopoiesis). 
W L Hughes, Am J Ophth 28:980 (Sept) 1945 

Hughes comments on the importance of the upper lid m protecting 
the globe and discusses the reconstruction of the hd He reports a 
case and describes all the stages of repair, using numerous illustrations 

W S Reese 


Mer Bromin [Mercurochrome] in Treatment or Blepharitis 
J de P Xavier, Aiq brasil de oftal 7:232 (Dec ) 1944 

Owing to the difficulty of obtaining the Pyoktanm (gentian violet 
medicinal) drugs m pencil form, the author requested a chemist to make 
up a merbrom (mercurochrome) pencil, consisting of pure acacia, dis- 
tilled water and approximately 80 per cent of merbromin This was 
used m 10 cases of ulcerative blepharitis, 9 cases of crustal blepharitis 
and 8 cases of squamous blepharitis Daily applications were made 
and satisfactory results obtained Squamous blepharitis was cured after 
ten to fifteen treatments, the more serious forms (ulcerative blepharitis) 
i equinng further applications m order' to obtain the same results. 
A bibliography is included M E Alvar0 


Neurology 

Ocular Neurovegetative System in Relation to Ocular Tension 
and Pregnancy F Vidal and S A DuraNdo, Arch de oftal 
de Buenos Aires 19:32 (Jan) 1944 


The hypothalamus controls the visceral functions by two different 
mechanisms The lateral part of the organ is the chief regulating 
center of the sympatheticoadrenal system, and the medial part of the 
parasympatheticoliypophysial system Ocular tension is physiologically 
controlled by these two sj stems, being increased by the first and 
the , second Durm g normal pregnancy the parasympa- 
t leticohjpophysial system is more active, and so the ocular tension 
duung this period stays at the lower normal levels, or even below 
One hundred normal pregnant women between the ages of 15 and 
40 were exammed The Sctajitz and MacLean tonometers were used 



508 


ARCHIVES OF OPHTHALMOLOGY 


The measurements ranged from 15 mm Schi^tz and 22 mm MacLean, 
in 56 per cent of patients, to 11 mm Scln^tz and 14 mm MacLean, 
in 7 per cent H jr Carrasquillo 

The Central Scotoma as an Early Symptom in the Diagnosis 
or Intracranial Conditions A Garcia Miranda, Arch Soc 
oftal hispano-am 4. 30 (July-Aug ) 1944 

Central scotoma is a frequent symptom which is not properly evalu- 
ated It is usually taken as a sign of retrobulbar neuritis, without regard 
to the fact that it may be an early indication of an intracranial condition 
then amenable to treatment 

In cases of tumor of the frontal lobe, hypophysial neoplasm, arterio- 
sclerotic changes m/or aneurysm of the internal carotid artery, optochi- 
asnnc arachnoiditis and meningioma of the lamina cribrosa of the 
ethmoid bone, a central scotoma may occur early in the course of the 

dlsease H F Carrasquillo 

Motor-Sensor\ Ophthalmoplegia W Duque Estrada, Rev 
brasil de oftal 2 135 (March) 1944 

Estrada discusses the neuropathologic syndromes caused by lesions 
of the motor and sensory nerves m their orbital course He divides 
them into (1) syndrome of the sphenoid fissure, either with or without 
amaurosis, (2) syndrome of the petrous-sphenoid junction (Maunce- 
Jacod), and (3) syndrome of the external wall of the cavernous sinus 
(Foix) 

The author reports the case of a man with a syndrome of the 
sphenoid fissure He interprets the significance of the motor, sensory 
and visual disorders as well as the presence of exophthalmos for the 
diagnosis of a lesion of the nasal nerve due to a tumor of the sphenoid 
fissure In the case he reports the laboratory, roentgen ographic, 
otorhinolaryngologic and early, clinical examinations did not aid in diag- 
nosis Roentgen therapy failed A clinical diagnosis of blastoma of 
the sphenoid fissure, made late in the course of the disease, was verified 

at necr °P s y W Zentmayer 


Operations 

Reconstruction or the Lids W L Hughes, Am T Ophth 28 1203 
(Nov) 1945 

Hughes discusses surgical reconstruction of the lids He concludes 
that normal structures of the lid should be used as replacement tissue 
or, if such tissue is not obtainable, tissue as similar to the original as 
possible A second choice is (a) for the skm of the hd, full thickness 
skin from the cephaloauncular angle, to be used as a free graft, or a 
pedicle graft, (b) for the conjunctiva, mucous membrane from the 
mouth or thin split skm, and (c) for the tarsus, cartilage from the ear 

° r W S Reese 
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Use of Aponeurosis or Gastrocnemius Muscle for Plastic 
Operations on the Conjunctiva Fornix G Bursuk, Vestmk 
oftal 23: 13, 1944 


This paper is a preliminary report 

Bursuk used the aponeurosis of gastrocnemius muscle for plastic 
operations on the conjunctiva fornix, m 2 cases for partial and m 
3 cases for complete restoration of the conjunctival sac This material 
was found to be adequate, as it is firm, does not shrink and is plastic 
enough to take a given shape and often complete union with the con- 
junctiva takes place The color of the transplant changed m one and 
a half to two weeks and took on the color of the conjunctiva 

A prosthesis was usually put m the day after the operation, so 
that the transplant could take the shape of the prosthesis The flap 
was taken from the middle third of the muscle, the shape of the 
incision was senuelliptic (for prevention of opening of the sutures), 
with the base below and lateral to the tibial crest 

The results are reported m case histories O Sitchevska 


Orbit, Eyeball and Accessory Sinuses 

A New Method and Appliance for Grafting Eye Sockets 
H P Pickerill, Brit M J 1: 596 (April 28) 1945 

To avoid the great difficulty m getting a glass eye to fit the socket 
one has made, the author has reversed the process and makes the socket 
fit stock-sized glass eyes A stock-sized glass eye is first obtained, 
this is enlarged with wax and duplicated m acrylic resin by taking 
molds m stent, plaster or gelatin Two holes are drilled through this 
mold, of the same size as the nozzle of a Record syringe One hole 
is drilled exactly m the center of the pupil Into this hole is fitted a 
pm about l J / 2 inches (3 8 cm) long, with a little shoulder, which 
prevents it from going too far in After the socket has been prepared 
m the usual manner a one-half thickness of skin graft is cut with the 
deiinatome, fixed on the acrylic mold and inserted into the socket 
The pm is inserted and fixed with strips of strapping from forehead 
to cheek and nose, so that the pm, which is exactly m the place of the 
future pupil, will be m the correct position The lids are then sutured 
After ten days some discharge appears The pm is removed, and the 
socket is gently irrigated through the holes provided in the socket 
The pm and strapping are then replaced The appliance is left in 
position for one month , it is then removed every other day for cleaning 
and is reinserted, pressure being kept up by elastoplast strips In not 
less than two months the appliance can be discarded, and the stock 
glass eye will be found to fit perfectly 

Thei e is no coordinated movement , in a grafted eye, movement has 

IkflS if b ? en r , posslble The method gets over the almost insuperable 
fficult} of having a special eye made for every grafted socket 

Arnold Knapp 
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Refraction and Accommodation 

Catmin Lenses S Kamellin, Am J Ophth 28 993 (Sept ) 1945 

Kamelhn describes the catmin lens as an image-minifying lens, of 
special value m certain cases of umlateial aphakia He reports 10 cases 
from the files of the late Dr S R Gifford 

The advantage of catmin lenses lies in the fact that they are reversed 
telescopic lenses which are of value m certain cases of unilateral 
aphakia in children and m adults in which contact lenses cannot be 
used to maintain binocular vision The disadvantages of catmin lenses 
are that cosmetically their appearance leaves much to be desired and 
the field of vision with their use is restricted about 23 per cent 

The author reaches the following conclusions Catmm lenses are 
of benefit in many cases for the maintenance of binocular vision and 
may be added to the armamentarium of the ophthalmologist, to be 
used in cases in which the patient does not object to the appearance 
of the lens and does not object to the restnction in the field of vision and 
m which contact lenses cannot be prescribed w z e ntmayer 

Retina and Optic Nerve 

The End Results or Operations tor Detachment of the Retina 
with a Follow-up of Fiety-Five Successful Cases M L 
Hines, Brit J Ophth 28: 575 (Nov ) 1944 

Hines has made a full analysis of the cases of 120 patients with 
detachment of the retina who were operated on by the end of 1942, 
with successful results in 50, or 41 66 per cent If 49 patients who 
were bad risks are omitted, the percentage is 49 29 Thirteen of the 
patients discharged with the retina in place and a full field of vision 
returned at intervals varying from three weeks to six months with 
a history of sudden loss of vision and the retina again detached Two 
patients sent out as representing failures returned later with the retina 
m place and a full field of vision In 1 patient the redetachment took 
place three years after the operation Fuithei operation was unavailing 
This patient was 9 years of age and had been operated on previously 
elsewhere, without success Four patients had aphakia In all of them 
the operation was a failure Twenty of the series had secondary 
operations, with 3 successes A definite history of trauma was elicited 
from 13 83 per cent Forty per cent were myopic 

Most of the patients received surface diathermy with Weve’s appli- 
cator, the curient varying from 110 to 120 milhampeies, followed by 
diathermy puncture and removal of as much subretmal fluid as possible 
with a “suckei ” Further analysis with respect to such factors as age, 
position of holes, final vision and visual field is made 

W Zentmayer 

i 

Retinosis Accompanying Night Blindness A Moreu, Arch Soc 
oftal hispano-am 4.115 (Jan -Feb ) 1944 

So-called pigmentary degeneration of the retina is not a well estab- 
lished nosologic entity There are several varieties, one of which is 
acquired In the beginning the condition m the retina has a physiologic 
basis, the anatomic changes come later 
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' Studies were conducted on the classic familial type Observations 
were made on children with the disease, and experiments were carried 

° Ut Twenty-two .children, 10 boys and 12 girls, from 10 to 18 years 
old weie studied Anatomically, 2 patients presented penpheial lesions 
of the letma and 6 showed attentuation of the letmal aiterioles hour- 
teen were apparently normal The children with anatomic lesions 
showed contracted fields, wdule the apparently healthy clnldi en exhibited 
changes m the threshold for dark adaptation 

Determination of the chronaxia of the retina indicated a normal 
reaction in the children with no anatomic lesions This tended to 
piove that the factor giving rise to the phenomenon of night blindness 
has its seat in the layer of the rods and cones, m the choriocapillaris 
and m the pigment epithelium 

The first symptom of the disease m these children was night blind- 
ness, denoting that some disturbance in the metabolism of the visual 
purple was taking place General physical examination showed dis- 
turbance m the endocrine-sympathetic nervous system The vitamin A 
content of the blood was, however, normal 

The investigator has formulated a hypothesis for the causation of 
pigmentary degeneration of the retina The beginning of the process, 
according to hun, is due to some dysfunction of the hypothalamus 
Expei linents on animals partly proved his assumption 

IT F Carrasquillo 

Trachoma 


Sulfonamide Therapy of Trachoma J A Sena, Arch de oftal 
de Buenos Aires 18: 703 (Dec ) 1943 

The use of the sulfonamide compounds has been one of the greatest 
advances in the tieatment of tiachoma in the last fifty years These 
drugs have given first place to the geneial treatment of the disease, 
with the local therapy relegated to a secondary position 

The author relates the history of the use of the sulfonamide drugs 
m the treatment of trachoma He made a trial treatment of 2 patients 
with a severe fonn of the disease and concluded that the medication 
\v r as effective, and since then he has continued its use ITe has obtained 
the best lesults when the disease had a corneal predominance The 
drug is administered by mouth and locally m the form of a 10 per 
cent solution of sodium sulfathiazole and a 30 per cent solution of the 
sodium salt of sulfacetimide He attributes to the oral administration a 
stiikmg effect on the subjective symptoms 

For the lapid disappearance of the conjunctival lesions ( follicles f 
ie stdl uses the copper sulfate pencil as a supplementary measure 
Although he is enthusiastic over this new treatment of trachoma he 
states that it is yet too early to speak of it as producing a definite cure 

H F Carrasquillo 



Society Transactions 

Edited by Dr W L Benedict 

NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Rudolf Aebli, MD, Chairman 
Truman Boyes, MD, Secretary 
March 18, 1946 

INSTRUCTION HOUR 

Clinical-Pathologic Correlations m Cases of Enucleation of the Globe 

Dr Joseph Laval 

The author correlated the clinical histories with the pathologic 
changes in the enucleated eyeball demonstrated m the following cases 

Case 1 — The lens was found to have been injured at operation for acute 
glaucoma 

Case 2 — The clinical diagnosis was melanosarcoma of the choroid, and 
examination of the eyeball showed that the sarcoma had perforated the globe and 
extended into the sheath of the optic nerve 

Case 3 — A patient aged 69 had been blind in one eye since the age of 18 as 
the result of trauma The clinical diagnosis was phthisis bulbi, but the atrophic 
eyeball showed the presence of sarcoma of the choroid 

Case 4 — The clinical diagnosis was sarcoma of the choroid, and examination 
of the eyeball showed that the tumor had perforated the globe and a large extra- 
ocular mass was present 

Case 5 — The clinical diagnosis was sarcoma in the macular region, but a 
subretinal hemorrhage was observed on examination of the enucleated eyeball 
Case 6 — The eyeball of a patient aged 28 was enucleated for sarcoma of the 
macular region The clinical diagnosis was confirmed on examination , the tumor 
was very small 

Case 7 — In a case of acute glaucoma examination of the eyeballs showed a 
melanosarcoma with signs of old glaucoma 

Case 8 — The eyeball was enucleated for tumor of the iris, but examination 
revealed a benign cyst of the stroma of the iris 

Case 9 — In a case with a history of inflammation and increased tension 
following operation for cataract a diagnosis of exudate in the anterior chamber was 
made, but examination revealed the presence of a downgrowth of epithelium 

Case 10 — In a case in which operation had been performed for congenital 
cataract and absolute glaucoma had then developed, twenty-nine years before, exam- 
ination of the enucleated eye showed a hyaline membrane on the iris 

Case 11 — For an 18 month old child a diagnosis of endophthalmitis had been 
made, but microscopic examination of the eye showed glioma, which had extended 
into the anterior chamber 
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Case 12 -For a 9 month old child a diagnosis of glioma had been made, and 
examination of the eyeball proved this to be correct 

Case 13 —In a child 4 years of age the mother had noticed the appearance o 
a “cat’s eye,” and a diagnosis of glioma had been made, which was verified on 

examination 

■REPORT OF CASES 


Removal of a Foreign Body from the Orbit with Aid of the Berman 
Localizer Dr Samuel Wenger, Flushing, N Y 
E S , a 5 year old boy, was struck in the right eye with the end of a small 
paintbrush on Jan 1, 1946 The injury was followed by pronounced swelling of 
the right upper lid, entirely closing the palpebral fissure On January 15, two 
weeks after the accident, the patient was referred to me for consultation A 
roentgenogram taken at this time disclosed the presence of a large intraorbital 
foreign body, about l]/ 2 inches (3 8 cm ) long which corresponded to the metallic 
end of the paintbrush containing the bristles There was no pam or inflammation. 
The eyeball was fixed and rotated downward Vision was normal 

The pateint was admitted to the hospital on January 16 With the child under 
general anesthesia, an incision was made horizontally across the upper lid just 
below the superior orbital rim At no time could the foreign body be seen or 
palpated After probing for at least half an hour, during which encapsulated pus 
was encountered, I inserted the tip of a Berman localizer , the foreign body was 
instantly located and its removal readily accomplished 


The case is of interest m that there was so much difficulty m locating 
such an unusually large foieign body The metal was nonmagnetic, and 
it is felt that the results obtained with the Berman Localizer were 
gratifying 

DISCUSSION 


Mr Samlel Berman I have here the foreign body which is the 
subject of this case report As you can see, it is about % inch (3 mm ) 
m diameter and 1 inch (2 54 cm ) m length , and for the purpose of 
this demonstration it has been attached to the thin wooden handle 
of the brush from which it had originally broken off Although this 
foreign body is of aluminum, and therefore nonmagnetic, it was readily 
detected with the piobe of the Localizer because of its relatively 
laige size and the fact that the incision was initially placed with 
sufficient accuracy to bung the probe within easy detecting range 
The localizer which was used m this case, and which is here demon- 
strated, has two indicators a meter for visual and a loudspeaker for 
auditoiy indication I shall demonstrate what happens when the probe 
appi caches the foreign body (demonstrating) The closer the foreign 
body is approached, the highei the meter indicator goes , simultaneously, 
the tone from the loudspeakei rises m pitch The nonmagnetic foreign 
bod) demonstrated here is detected from a distance of about J4 inch 
Y mm ) In general, nonmagnetic foreign bodies of lelatively small 
dimensions that is, spherical bodies smaller than 3 mm m diameter 
occurring mtraocularly will not be detected with the localizei The 

tim« tl riS T i ange /° r f ei nonmagnetic foreign bodies is from one to two 
times the diameter of the foieign body 

, T 1 . 1 , 0 sensitivity of the Localizer to iron or steel, however is verv 

gh the detecting range being about ten times the diameter of the foreigL 
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body , that is, a mass 1 mm m diameter will be detected from a distance 
of 10 mm , and a mass 2 mm in diameter, from a distance of 20 mm 

I have several samples of magnetic foreign bodies with which I 
shall demonstrate the use of the Localizer for foreign bodies The one 
which I now have in my hand (demonstrating) is of common steel, J /% 
inch in diameter and about % inch in length This fragment is 
detected from a distance of well over 1 inch This sponge with an 
open slit, representing a wmund m which a small foreign body has 
been placed, wall illustrate the manner in which the Localizei is used 
in general surgery or in the removal of an mtraorbital foreign body 
(demonstrating) The probe is inserted within the wound, and the 
tip is moved about so as to scan all tho interior surfaces The point 
at which the maximum response is noted indicates the position of the 
foreign body and determines the dnection in which to pioceed with 
further dissection 

To illustrate the use of the Localizer m work with intraocular foreign 
bodies, I have this artificial eye, against the inner surface of which 
is glued a tmy magnetic foreign body, made of violin E string wire, 
0 25 mm in diameter and a 0 5 mm in length This is about the 
smallest size of intraocular foreign body ordinarily encountered (demon- 
stiatmg) I get a good response through the glass, which represents 
the average thickness of the sclera As I move the tip of the probe along 
the surface, the effect varies The point where the peak response is 
obtained is the point of closest approach I shall now move the tip 
of the probe about 0 5 mm to one side of this point The sound 
changes abruptly, although the movement is probably not visible to 
persons in the back of the room This is what is termed “pinpoint” 
localization, expressing the high accuracy obtainable with this device 

Sterile conditions aie obtained by applying a rubber jacket over 
the probe This jacket is of surgical rubber and may be boiled or 
autoclaved It in no way intei feres with the detecting action 

For work with mtiaocular foreign bodies, the outer shield of the 
probe is generally removed, thus reducing the diameter of the tip 
and permitting closer approach of the sensitive element to the surface, 
with resulting still greater sensitivity and accuracy The bare element 
is then covered only with the sterihzable rubber jacket 

Dr Truman L Boyes How does the Localizer react to lead 
bodies ? 

Mr Samuel Berman The Localizer does not react as stiongly 
to nonmagnetic as to magnetic foreign bodies A nonmagnetic foreign 
body has to be fairly large m order to produce a reaction at any appreci- 
able distance 

Dr Joseph Laval The localization of magnetic and nonmagnetic 
foreign bodies was well demonstrated three years ago at Mount Smai 
Hospital, m an attempt to localize a small piece of copper A roent- 
genogram was of no help in deciding whether it was localized in the 
sclera or m the orbit 

Dr Arnold Knapp How is the action with nonmagnetic foreign 
"bodies explained ? 

Mr Samuel Berman In the detection of nonmagnetic foreign 
bodies, the reaction occurs through what is known as eddy currents 
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The alternating magnetic field about the probe sets up these small 
currentemthnf the mass o£ metal bemg searched for These currents 
m turn, pioduce local magnetic fields about the metallic mass, which 
react with the field of the probe and thei eby cause the changes, i esultmg 
m the sound which was heard 

Dr Wendell L Hughes, Hempstead, N Y May lateial piessme 
on the end of the tip give a false leading when no foreign body is 


present ? 

Mr Samuel Berman Yes In using the instrument with the 
outer shield in place, lateral pressure must not exceed 1 pound (373 
Gm ) Such pressure is, of course, never approached in ophthalmic work 
In general surgery, however, when one is probing m a bony area, one 
must not use the piobe as a pi y or the pressure limits may be exceeded 
and a false lesponse, or pressure error, be produced (demonstrating) 

I am now pressing against the tip of the probe with about Jd pound 
(186 Gm ) pressure, without any effect I now increase the pressure, 
and a lesponsfe similar to that from a foreign body is obtained One 
must be especially careful when using the probe with the shield removed, 
as is recommended for work with mtiaocular foreign bodies For such 
use, the bare sensitive element is covered only with the sterilizable 
rubber jacket to exclude dut and moisture, and aiiy pressure amounting 
to more than the barest contact against the surface of the globe may 
pioduce pressure errors The degree of pressure error is readily 
determined by the operatoi by applying the tip of the probe to his 
gloved hand with approximately the same pressure as that used on the 
suiface of the eye 


PAPERS OF THE EVENING 


Binasal Hemianopsia. Dr J Igersheimer, Boston 

This paper will be published in a future issue of the Archives 


discussion 

Dr Thomas H Johnson I regret I did not have the privilege 
of leading Dr Igersheimer’s paper before his presentation 

Bmasal hemianopsia is a rare finding At the Neurological Institute 
of New York, my associates and I took 3,346 visual fields on patients 
who had neurologic disturbances , of these, 230 showed defects in the 
visual fields In only 1 case was there bmasal hemianopsia I have 
seen only 3 cases of bmasal hemianopsia m my entire medical career 
In 2 of them there was no autopsy In these 2 cases the cause of 
the hemianopsia was believed to be calcification of the internal carotid 
arteries The diagnosis was based on roentgenologic examination and 
the absence of any other neurologic findings The relation of the internal 
carotid arteries to the chiasm varies m different persons Schaeffer 
(borne Points m the Regional Anatomy of the Optic Pathway, with 
Vo 9 ~\ ^ e * eience to Tumors of the Hypophysis Aval Rec 28:243, 
uzb), m a dissection of 125 cadavers, demonstrated that the chiasm 
lanes m its relation to the surrounding structures He obseived that 
T ie C liasm m fy he m fiont of, directly over or behind the hypophysis 
cases in v Inch the chiasm is located well posteriorly the optic nerve 

ardc ot W,lL H hde ,"f Sl T n f 3 drawmg of a >' ™eur/sm of the 
ot \\ lilts demonstrating the i elation to the surrounding structures 
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of the internal carotid artery as it comes from the cavernous sinus and 
divides into the anterior and posterior cerebral arteries It is noted 
that the internal carotid arteries he m fairly close relation to the 
chiasm In persons m whom the chiasm is located well posteriorly the 
internal carotid artery may be m close contact with the optic nerve 
The internal carotid arteiy is toituous m its course and if calcified could 
exert pressure on the lateral sides of the nerve in some cases and on the 
chiasm in others 

A diagnosis of calcification of the internal carotid arteries is justified 
when binasal hemianopsia is piesent, the roentgenographic examination 
demonstrates evidence of calcification in the arteries and there are no 
contrar^ening neurologic signs 

The third case of binasal hemianopsia I have seen v ? as that of a boy 
9 years of age, studied at the Neurologic Institute He had bmasal 
hemianopsia with a defect in the upper temporal fields as well There 
v 7 as advanced bilateral papilledema, with gieatly reduced vision The 
outlook v 7 as serious, and the neurosurgeons did an exploratory operation, 
using the transfrontal approach When the middle fossa was exposed, 
a cysthke mass, under pressure, was seen compressing the structures 
anteriorly The presence of a neoplasm rvas not confirmed, and biopsy 
revealed normal brain tissue only The fluid which was aspirated 
proved to be normal cerebrospinal fluid The boy died about three 
Aveeks later, of bronchopneumonia, and autopsy revealed an astrocytoma 
fibnllare beneath the aqueduct of Sylvius The tumor had grown into 
the lumen and practically obliterated it The resulting internal hydro- 
cephalus had dilated the third ventricle, causing the anterior wall to 
bulge into the chiasmal region It was believed that the optic nerves 
were pressed against the internal carotid arteries, with consequent 
destruction of the lateral fibers of the nerves, thus producing the 
binasal hemianopsia 

The Paton-Kennedy syndrome may be explained by an expanding 
lesion which compresses the optic nerve on the ipsilateial side, destroying 
the fibers and obliterating the subdural spaces When the lesion has 
grown sufficiently to produce mti acranial pressure, papilledema develops 
on the contralateral, unobstiucted side No papilledema develops on the 
side of the lesion because the obliterated subduial spaces prevent the 
impact of the pressure against the nerve head The scotoma m the con- 
tralateral visual field may be due to a toxm thrown off from the 
neoplasm or other expanding lesion 

Albright {Bull Johns Hopkins Hasp 44 215-245, 1929) reported 
31 cases of the syndrome due to aneurysm at or near the circle of 
Willis in which autopsy was performed In none had a diagnosis been 
made during the life of the patient The third ciamal nerve had been 
invoked in each case, the sixth cranial nerve m 19 cases and the 
superior division of the fifth nerve in 24 cases 

A slide v f as shorvn of a drawing after Meyer, published in one of 
Cushing’s papers, to demonstrate the visual centers m the occipital 
lobes and the optic radiations as they course through the cerebral 
structures It is conceivable that there could be a lesion m each temporal 
lobe which vmuld compress the lateral fibers of the optic radiations or 
a destructive lesion in each calcarine area, either of which could produce 
bilateral nasal hemianopsia However, I have had no personal knowledge 
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of such a case Therefore, m the presence of a bmasal hemiaiiopsia, 
one may with reasonable certainty find the lesion in the middle fossa, 
located } m the optic nerve, near its origin, or m the chiasm proper 
Lesions of the optic tiact are not common, and theie are so many vital 
structures m the immediate proximity that other serious neurologic 
symptoms exist when the tract is involved A bilatefal lesion is a 
lequisite for the production of bmasal hemianopsia I cannot reconcile 
' the visual fields m this case with an aneurysm confined to one side, and 
Dr Igersheimer’s explanation does not seem to be altogether satisfying 
I should like to ask whether he can furthei amplify his explanation 

Dr Joseph Igersheimer, Boston I should like to answer Dr 
Johnson’s question, but I am not able to explain the bmasal hemi- 
anopsia in this case I can only repeat what I tried to say before, that 
the optic nerve on the side opposite the aneurysm was perhaps pressed 
against an arteriosclerotic arteiy, arteriosclerosis undoubtedly was 
present Or there was perhaps a local nutritional deficiency, so that 
most of the smaller vessels of the optic nerves and chiasm were m 
some way pathologic, this is just a hypothesis, however The latter 
possibility would be a good subject for investigation, for not much is 
known about the blood supply Such* a nutntional deficiency would 
bettei explain why the visual field of the left optic nerve was regained 
after the exploiatory operation, in which nothing was done, whtieas if 
an arterioscleiotic vessel had been pressing against the left optic nerve 
it is not clear why the operation should have changed this 


Dr W 


Intraocular Hemorrhage Following Extraction of Cataract. 

C Owens and Dr W F Hughes Jr , Baltimore 

This paper will be published in full m a futuie issue of the Archives 

discussion 

Dr Walter S Atkinson, Watertown, NY Dr Owens and Dr 
Hughes, m their excellent presentation, have crystallized the views con- 
cerning postoperative hemorrhage following cataract extraction 

The low percentage of hemorrhages in the series of cases which they 
have analyzed is most commendable In a great measuie this can 
be attributed to operative skill and improved technic Their suggestion, 
hovevei, that “the difference m the reported incidence of postoperative 
hemorrhage is due to variations in definition” is logical It might explain 
the low incidence, 7 7 per cent, of hemorrhages m the early cases, m 
which no sutuies weie used, as compared with that of 12 to 13 per cent 

in the series m which conjunctival sutures or one corneoscleral suture 
v'as used 

It is mj impression that a number of years ago, during the period 
when sutures were not used many small hemorrhages were not 
aS they " ere c< Y>sidered as of no consequence and apparently 
Id little, or no, haim Then, too, m the present cases the percentage 
of hemorrhages for the whole series has unquestionably, been lowered 
b> the small number of hemorrhages that lia\e occurred since the adop- 
tion or the technic to obtain firm closure with avascular healing • 

to i h , 0p< i ?, r °" ens "I 11 descnbe the corneal section which lie refers 
to as a shallow one with avascular healing When such a section 1C 
used, are the hemorrhages smaller, with less visual W 
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In my experience of the past few yeais, the use of a coineal section 
with firm closure has greatly reduced the amount of bleeding, although 
the number of postoperative hemorrhages per hundred cases is larger 
than that m the Wilmer series This, again, may be partly explained by 
the “variation in definition” mentioned by Dr Owens For some time 
I have recorded as postoperative hemorrhages all those m which any 
blood was seen in the anterior chamber at any dressing, since it does 
not seem practical for each operator to decide which hemorrhages are 
large enough to record The notable decrease m the number of liemor- 
lhages, 13 3 per cent, in the group with one corneoscleral suture as 
compared with the incidence of 4 7 per cent in the group in which two 
corneoscleral sutures were used is paiticularly striking Was the same 
type of section employed in the two groups ? 

The authors report hemorrhages following the lemoval of corneo- 
scleral sutures in 3 6 per cent of their cases, which leaves only about 1 
per cent of the hemorrhages m the last series of 558 cases attributable 
to other causes If the percentage of hemorrhages following the 
removal of sutures could be lowered, the problem of postoperative hemor- 
rhage would be near solution 

The conclusion in regard to the influence of general medical condi- 
tions as a cause of postoperative hemorrhage is m accord with my 
experience Frequently a hemorrhage can be accounted for by a poorly 
placed section which has been insecurely closed 

In my last 300 consecutive cases of cataract extraction, which include 
instances of complicated cataracts, there were 34 postoperative hemor- 
rhages One patient died of a cerebral hemorrhage before leaving the 
hospital The others obtained vision of 20/25 or better Therefore, I 
have felt that while postoperative hemorrhage is an annoying complica- 
tion, which may prolong the patient’s stay in the hospital, it is not a 
serious one 

The excellent presentation of Dr Owens and Dr Hughes has 
strengthened my conviction that an accurate and firm closure of a 
corneal section will practically eliminate postoperative hemorrhage 

Dr Franklin Bracken I have little to add to this excellent 
paper I am convinced that firm closure of the wound is the best defense 
against hemorrhages and that it has greatly reduced them m number 
and size Hemorrhage causes no great trouble m my experience, does 
not greatly affect the vision and seldom makes any difference m the 
final result The patient’s hospitalization may be prolonged, and staining 
of the cornea occasionally occurs , but I have seen normal vision eventu- 
ally result in cases of corneal staining which endured for more than a 
year 

Dr Arnold Knapp Dis Owens and Hughes have made a valuable 
presentation, for it demonstrates that the cause of hemorrhage is not 
systemic or general but is a local one which can be present in any type 
of case, that it can be remedied by an improved operative method 
is particularly valuable 

Dr Clyde E McDannald I know of surgeons who do a phle- 
botomy to prevent hemorrhage I should like to ask the authors whether 
they performed phlebotomy on any of these patients before operation 
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I never saw a case m which that operation was resorted to, but I know 
of good surgeons who employ it 

Dr W C Owens, Baltimore Phlebotomy was not performed m 
any of the cases of this series There have been reports m the literature 
on the relation of phlebotomy to the occurrence of postoperative hemor- 
rhage Carle compared cases of vascular hypertension m which 
phlebotomy was performed with cases of vascular hypertension m whic i 
no phlebotomy was performed He found no significant difference m 
the incidence of postoperative hemorrhage m these two groups 

The following technic was employed m the cases with two corneo- 
scleral sutures and is the technic used at the present time After produc- 
tion of akinesia and a retrobulbar injection, a lid speculum is inserted, 
and a traction suture is placed m the superior rectus muscle An incision 
foi a conjunctival flap, measuring 3 to 4 mm , is made from 3 to 9 
o’clock and carried down to the limbus to the point of transition between 
conjunctival and corneal epithelium This point is about 1 75 to 2 mm 
from the root of the ins A partial incision is then made halfway 
through the thickness of the limbus at an angle of 10 to 15 degrees 
from the perpendicular Into this partial incision are placed two corneo- 
scleral sutures, at 1 and 11 o’clock A Graefe knife is used to make 
the section, which comes out m the base of the partial incision pre- 
viously made The necessity that the Graefe knife follow the partial 
incision, carefully placed beforehand, insures a section m the exact 
position desired — well forward in relatively avascular tissue 

In the cases with conjunctival sutures and m a few cases with only 
one corneoscleral suture, the sections were more posterior, and therefore 
in more vascular tissue 


Rudolf Aebli, M D , Chairman 
Truman Boyes, M D , Secretary 
April 75, 1946 

INSTRUCTION HOUR 

Wrong Glasses From the Right Prescription. Mr Aurel E Mangold 

In this discussion the speaker stressed the importance of proper 
fitting of ophthalmic lenses, explaining how and why improper adjust- 
ment may impair the results of an expert refraction He dealt with 
correct methods of measuring mterpupillary distances, compensation 
tor vertical imbalances m anisometropia, vertex distances and their 
eltects on lenses for cataract and on high corrective lenses He 
also included consideration of the importance of lens forms as related 
to aniseikonia mechanical factors and difficulties encountered with 
discs for aphakia and high dioptric prescriptions, and critical factors 

’ T f 1 ' ? n of , lenses f , or such conditions The use of the lensometer 
he lens clock and neutralization as methods of checking finished lenses 
and the anahs.s of lens forms m relation to the pahenS Tdrachve 
e 7 ha r d A 5 ”S^ d routine for Checking lenses bv 

a s? e S ,Zd " thC ' r rela “ 0n ‘° tte PatKnt “ d h > s 
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REPORTS OF CASES 

“Soft Glaucoma” and Calcification of the Internal Carotid Arteries 

Dr John M McLean and Dr Bronson S Ray 

This paper will be published m full in a future issue of the Archives 

discussion 

Dr Bronson Ray It is all veiy well to suggest a possible mech- 
anism for this ophthalmologic problem We should be much more 
gratified to be able to suggest something to do about it The rathei 
difficult situation in the case we presented, and in others like it, is 
obvious Yet it may be that there is something to be accomplished 
by a procedure which we hope we may try at another time, namely, 
the decompression of the optic nerve m its canal by removal of the 
roof of the canal In a situation such as Dr McLean has shown the 
neive is virtually held immobile as it enteis its canal, and at that 
very point it receives its greatest insult from the aitery Theoietically, 
it seems to me if one could unroof the canal and let the nerve be 
displaced upward it might have a better chance of survival in -the 
circumstances This, I realize, is complete speculation, and perhaps 
unwai ranted wishful thinking However, if ophthalmologists aie to 
be enthusastic m finding a cause for conditions such as this, they 
ought to show a little more enthusiasm in doing something about it 

Dr Arnold Knapp The authoi s’ case conesponds to those 
described m the older literature as instances of atrophy of the optic 
nerve of arteriosclerotic origin (Otto, R Untersuchungen uber 
Sehneivenverander ungen bei Arteriosclerose, Berlin, Julius Springer, 
1893) This was before the days of roentgen rays, and the diagnosis 
was made at neciopsy On the othei hand, the cases which are now 
associated with sclerosis of the basal arteries are, I think, different 
The altitudinal field defect, while characteristic, is not always present, 
the cupping of the optic nerve is distinct, and the intraocular tension 
is always low Calcification of the basal vessels is not always recog- 
nizable on roentgenologic examination, but a vascular disturbance of the 
optic nerve is assumed to be piesent m all cases 

Dr Wendell L Hughes May I ask Dr Ray whether he thinks 
it might be possible to unroof the canal of the optic neive and insert 
fascia around the carotid artery m that aiea, intioducing it between 
the artery and the nerve, in older to cushion the shock of the pulsation 
of the artery against tlie nerve ? 

Dr Clyde E McDannald I should like to ask whether anj 
method is known which can be employed in decalcification m these cases 
I ask this because I had in my office this morning a man who came 
fiist with disciform keratitis Nov, after three or four weeks, he 
has a spider-like opacity, and it looks veiy much like a calcification 
He said that he had had two calcified nodes removed surgically from 
bis elbows and asked whether there is any method of tieatment which 
v ill letnove calcified aieas fiom the body 

Dr Bronson Ray The optic neive canal is a lathei confined place 
m which to work, and one is continually awaie of the danger of tiauma- 
tizing the nerve by undue manipulation Even removal of the loof 
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nf the canal might be fi aught with hazard But if a piece of fascia 
Ae to be introduced between the vessel and the nerve it might 
counteract whatevei benefit would accrue from ideasing the nerve, 
m othei words, the fascia might take up more space than was justned 

Dr Tohn McLean Dr McDannald, I do not pretend, to be a 
chemist 01 an authority on decalcification, and I think I had better not 
answer your question 

In leply to Dr Knapp’s comments I was impressed, on leviewmg 
his two papers on the subject, by the extreme similarity of the clinical 
pictures and the great similarity of the visual fields m my case and 
in the cases which he originally leported, particularly those in lus first 
paper Of course, the operative observations were very different from 
those to be expected from his 1 oentgenograms , but we have an equal 
basis for comparison I carefully compared the fields m my case 
with field after field in the 10 cases Dr Knapp reported, and I was 
impressed, not by the differences, but by the similarity With regard 
to cupping of the optic nerve and the diagnosis of pseudoglaucoma, 
I should like to say again that this patient was examined, and the 
diagnosis of pseudoglaucoma, or “soft glaucoma,” made, by a fair 
numbei of ophthalmologists, over a dozen, some in this city and some 
in places outside New York, there was a slightly smaller number who 
disagreed with the diagnosis, but the disks lesembled closely enough the 
picture of pseudoglaucoma to suggest the diagnosis to so many 


Lipemia Retmalis. Dr F L Philip Koch (by invitation) and 

Dr Paul S Strong (by invitation), New York 

This paper will be published m full m the Archives 

discussion 

Dr Ludwig von Sallmann I should like to ask Dr Koch 
whether he considers examination undei red-free light of value m the 
diagnosis of retinal lipemia, since a gianular current in the retinal 
vessels may be detected with this method m an early stage of the 
condition 

Dr F L Philip Koch With regard to Dr von Sallmann’s ques- 
tion concerning examination under red-free light, we have not made 
such a study It did not occui to us to study the eyegrounds from 
that point of view 01 to determine the appearance of the fundi under 
led-free light The contrast was much more striking with respect 
to the lack of coloration than it was at a latei date, that is, it was 
much more striking at fiist than wdien the color returned more nearly 


Ophthalmoscopic Changes Associated With Essential Hypertension 
as a Guide to Sympathectomy. Dr Martin Cohen 

d he papei will appeal m full m a future issue of the Archives 

discussion 

Dr Herman O Mosenthal We have heard thp rmm, n 
one of the wisest of all ophthalmologists on a timely subiect ? He^nH 
U,at -beves many of the changes m ofcurtg 



522 


ARCHIVES OF OPHTHALMOLOGY 


with essential hypertension The close observation of 90 patients 
before and after operation, during their long period of hospitalization, 
is an arduous task, and we are greatly indebted to Dr Cohen for the 
valuable records he has assembled 

Many internists and ophthalmologists have stressed the idea that 
the retinal lesions are the most important sign of hypertension, as a 
guide both to therapy and to prognosis It is with gratification that 
I quote Dr Cohen “A definite prognosis is not possible from the 
findings in the fundus alone, as the prognosis may be influenced by 
pathologic changes m other organs ” Considering that 60 per cent 
of the many patients with hypertension die of cardiac failure and that 
only a comparative few suffer visual impairment, the truth of 
Dr Cohen’s statement is apparent 

Also, I agree with Dr Cohen that the eyegrounds are the best 
visible guide to the condition of the systemic blood vessels There 
can be no doubt of the truth of that statement However, of 22 patients 
with normal fundi in Dr Cohen’s series, biopsy revealed normal kidneys 
m only 3, while 19 had nephrosclerosis The pathologic condition of 
the kidneys, therefore, is often a more delicate index of the effects of 
hypertension than is the appearance of the retina 

With these reservations in mmd, let us look at the positive indi- 
cations Dr Cohen’s’ observations show that retinal hemorrhages, 
exudates and vasospasm will disappear after sympathectomy This 
fact is of great value as a guide to the advisability of performing 
sympathectomy In some instances hypertension exerts its influence 
on the retina in a selective, devastating fashion Such lesions may be 
relieved by sympathectomy 

Dr Hinton performed sympathectomy in 2 young men who were 
incapacitated through loss of vision They were both nephritic One 
had normal renal function, in the other the urea nitrogen of the blood 
was distinctly raised Nephritis is considered a contraindication to 
the performance of sympathectomy However, the operatioh resulted 
in complete restoration of vision in these 2 patients They were able 
to resume work, one as a railway express clerk and the other m a 
defense plant Within about a year coronary thrombosis and uremia 
closed the picture for these men Nevertheless, one year of untrammeled 
living was surely worth the price 

The strain imposed on the arteries and arterioles by the hyper- 
tension is the cause of arterial and arteriolar changes The resulting 
vasospasm, hemorrhages and exudates are reversible, while arterio- 
sclerosis is not, as has been stressed by Dr Cohen Favorable effects 
come about whenever the blood pressure is lowered The question 
arises What is the most successful method of reducing arterial hyper- 
tension'' Dr Cohen has mentioned that sedation and rest often 
accomplish a great deal I hope that the title of this paper does not 
imply that sympathectomy is the method of choice This operation, 
to my mmd, is distinctly m the experimental stage and is far from 
being a panacea for the hypertensive state 

I recall the disfavor incurred by those of us who were skeptical 
about the value of nephro-omentopexy and the use of renal extracts 
I trust that the unbelievers may be pioved wrong, but for the present 
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I am among those who are doubtful as to the wisdom of the extensive 
application of sympathectomy in cases of hypertensive disease 

I shall cite the results m 3 cases of hypertension to show that tlieie 
is no single formula for success in the treatment of this disease and 
that improvement in the fundic changes and lowering of the blood 
pressure may be achieved by many different means 

A minister, aged 43, was seen m May 1929 He was said to have a hopeless 
case of uremia He was weak to the point of exhaustion The blood pressure was 
190 systolic and 120 diastolic, the hemoglobin 54 per cent, the red blood cell count 
3,110,000 and the urea nitrogen content of the blood 38 mg per hundred cubic centi- 
meters Vision was impaired because of retinitis The malnutrition had been engend- 
ered, in part at least, by a low protein diet He was given three transfusions totaling 
2,500 cc of blood and was allowed a high protein diet After this treatment the 
blood count became normal, the blood pressure dropped to 154 systolic and 100 
diastolic, the retinitis disappeared and vision was restored, his energy revived, 
and he resumed preaching and attended football games Presumably, his tissues 
had been injured by semistarvation Proper nutrition reversed his condition in 
many respects Two and one-half years later there was an exacerbation of the 
hypertension, and he died of cardiac failure This record is fully as good as those 
of the 2 patients with nephritis subjected to sympathectomy previously cited 


A housewife aged 58 had loss of vision because of hemorrhagic retinitis associ- 
ated with severe diabetes and a blood pressure of 238 systolic and 140 diastolic 
Control of the diabetes, complete rest m bed and a low caloric diet promoted absorp- 
tion of the hemorrhages Six months later vision was again impaired because of 
recurrence of the retinal hemorrhages The same measures were again effective 
The blood pressure remained constantly high Thorough relaxation and an anti- 
obesity diet proved satisfactory in this case, the direct opposite of the therapy 
used in the first case 


Mrs M , a teacher aged 42, on Dec 8, 1945 had a blood pressure of 196 systolic 
and 128 diastolic , one week later it was 194 systolic and 124 diastolic The blood 
pressure seemed to be permanently elevated Within another week the blood pres- 
sure dropped to 166 systolic and 110 diastolic and subsequently to 136 systolic and 
94 diastolic, at about which level it has remained for four months She has kept 
on with her exacting work and is subject to inescapable home worries In addition 
to an antiobesity diet, resulting in a loss of weight of 26 pounds (118 Kg), 
symptomatic medication was prescribed Hoiv such a result v r as accomplished I do 
not know', but the fact remains that gratifying changes in blood pressure were 
aclweied bv simple means, without resort to specific remedies or operation 


Dr J William Hinton I am at a loss m discussing this paper 
because I can agree v ith some of the points that Dr Cohen has stressed, 
one of which is, if I undei stood him correctly, that the changes in 
the fundus are perhaps the best guide in selection of patients who will 
icspond fa\oiably to thoracolumbar sympathectomy, and another guide 
is in the grouping of these ocular changes I am ready to admit that I am 
not competent to evaluate changes m the fundus and have to take 

the m™nts 0 ,n 'c? W 5 ’ k ”°"' II W1 " be recaIled that 23 of 
t e patents in Dr Cohens senes were reported normal, the cases 

°0 c’i'esTut of°*!W?-n Sent f n , secutIve cases ; they represent only 
v , cs out of about 2o0 in which operation was nerform^a c y 

o t ie patients had complete ophthalmologic studies before their ently 
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into the hospital, and they were not lestudied, so Dr Cohen’s series 
represents to a certain degree a cross section of the larger group 
The normal findings m the fundus are upsetting, for I can assure you 
that, aside from the eyes, these patients were far from normal, and 
that in itself is confusing m selecting patients with respect to the 
seriousness of the operation Recently I saw a patient who had had 
two attacks of coronary disease She had been treated by an excellent 
cardiologist, and he felt that she should have an operation She was 
normal m every othei sense and had lecovered from the coronary 
disease ITei eyegrounds weie of group 1 type, and she felt that for 
this reason she was a safe risk From my point of view, it is dangerous 
to operate on a patient who has had two attacks of coronary thrombosis, 
and if one relies on the eyegrounds one will be misled as to the under- 
lying arteriolar sclerosis in the biam, coronary arteries and kidneys 
The good results speak for themselves , the difficult thing is to evaluate 
the failures, and it is very interesting to correlate all the data available 
m order to decide on whom to operate and whom to exclude The 
over-all mortality for the 227 patients operated on during the past four 
years, which means the mortality foi patients m and out of the hos- 
pital to date is 26, or 11 5 per cent Using the classification of 
Keith, Wagner and Barker based on the eyegrounds, one finds that 
30 per cent of group 1 are dead m three years, and at the end of six 
years the mortality is still only 30 per cent Foi group 2 the mortality 
is 38 per cent for three years and the same for five years For group 3 
the mortality is 78 per cent after three years, and for group 4 it is 
94 per cent It is obvious that the patients m groups 3 and 4 have 
had serious organic disease, in the heart, cerebral vessels or kidneys 
This gives an index as to what will happen to patients falling in 
group 4 My colleagues and I have 20 patients in group 4 who have 
been operated on and followed for six months to three years Eleven 
are alive and well, a proportion which compares favorably with the 
figures of Keith, Wagener and Barker 

In Dr Cohen’s series, 23 of the patients had normal eyes and 
43 mild changes , that means that 73 3 per cent of the 90 patients 
had minimal ocular changes, but 80 per cent of these patients were 
actually critically ill with advanced essential hypertension Hence, the 
eyegrounds are obviously of little aid m selection of hypertensive 
patients, both as to their ability to stand operation and as an index 
as to the prognosis after operation One can be misled if one follows 
the findings in the eyegrounds too literally In reviewing the failures, 
I have found some interesting figures Perhaps the most accurate 
clinical information is obtained from the sodium amytal test That 
test must be done accurately One cannot have one resident doing 
a few tests and another a .few and rely on the results For the past 
fifteen to sixteen months we have had a nurse technician doing nothing 
but these sodium amytal tests, and the results are fairly accurate 
ne have found that the patients whose diastolic pressure does not fall 
below 100 are the ones m whom we will get poor results For prac- 
tically all patients whose diastolic pressure falls below 100 the results 
have been satisfactory, with practically no deaths m or out of the 
hospital That, from the surgical point of view, is most important, it 
means one has an index in selection of these patients 
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In spite of the know ledge that the internists ha\c. the\ cannol 
exclude some of the patients who hare eaily renal disease J he u ca 
cieaiance and concentiation tests aie satisfacton , the blood chemist iy 
may be noimal, but uremia derelops, with a mea mtiogen value of 
60 to 70. oi e\en 100, mg per hundred cubic ccntimctcis and < 
creatinine of 10, 12, 15 oi 16 mg and a nonpiotcm mtiogen ^hic which 

. 1 . i C,-, oc T Ivi, n hr>r>n nhlr> to SOC. tllCl C IS 110 SUtlS- 


'atimne or 1 u, iz, ij ui iu mg ^ 

much bigger So fai as I ha\e been able to see. thcic is no satis- 

•tory test that will rule out eailr lenal disease It is obuous that 


factory test that will tuie out eanr lcmu - , ' 

if the surgeon knew' there was so much lenal damage lie would not 
operate Patients with se\eie renal damage will not be helped by 
thoracolumbai sympathectomy After one anahres all the data, lioni 
the renal function tests, the electrocaidiogiams. etc. one is still in a 
quandary as to whethei the patient will stand the operation and, il lie 
stands it, whethei the result will be good 

We hare classified patients as those who vcie 50 renis ot age and 
those who weie older Some of the best lcsults rvc hare had wcic 
m persons ovei 50 Of 34- patients aborc 50, 2 weie orci 60 and 
7 weie between 55 and 60 and m two thuds of this gioup the icsults 
rvere good 

Twenty-foui patients had trpe 4 changes m the eregiounds If one 
othei organ is seriously invoked, that is if thcie is scrcie cardiac, 
renal or cerebral damage with t)pe 4 changes in the fundus, there is 
a 50 50 chance of impiovement Of 4 patients with changes m the 
eyegrounds of type 4 with no eridcncc of mrolremcnt of am other 
organ, all improved If the patient has two organs mrolrcd other 
than the eyes, he has little chance of being helped by s) mpathcetomy 
We found that of 74 patients with one organ mrolrcd and fauly 
extensive changes in the ejegrounds, 50 weie notably implored 
Twenty-six patients died, and of these, if the changes in the crcs, 
kidneys, heait and brain aie eraluated on the ba^is of -p to -p -p -p'~K 
rvith a total of 16 + + + -{- giades, it was found that 15 patients 
had 12 -p -p + -p grades out of 16 such guides, and those patients 
should not have been operated on The other patients who died had 
from 8 to 5 -p grades or less, and opeiation seemed indicated 

The clinical impiession I got fiom these patients is that the patients 
with encephalopathy do the rvoist I am not speaking of peisons rvho 
have had strokes, some of them do reiy rvell , I mean the patients 
rvho have had a period of unconsciousness of three to five minutes, 
or they are irritable, they giope for words, their memory is poor, 
rvhich means they have fairly advanced cerebral ai tei lolai" sclerosis', 
and rve have found this group of patients, although they may have 
good renal function and good electiocardiogiams, arc the ones rvho will 
die of a, cerebial thrombosis oi hemoirhage 

To sum up The eyegiounds are definitely an aid in selection of 
patients, but they lepresent only one phase of the problem Seventv-six 
per cent of the patients in this series had histologic evidence of len-il 
disease It is evident, then, that the renal disease piecedes aitenolar 
changes of the retinal vessels when, according to Di Cohen’s observa- 
tion 73 5 per cent had minimal changes or normal eyegiounds 

oreSnJf RANK A t Vesey lt was a P^asure to listen to these excellent 

presentations, and I enjoyed most those of Dr Cohen and Dr Mosentha/ 

Dr Hinton presented Ins v.ews ably, and they can be discussed 
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the papers of the other two I was glad that Dr Cohen did not choose 
to discuss the Wagener-Keith-Barker classification No matter how 
fashionable it is today, it is rather artificial, looked at fiom the ophthal- 
mologic angle The fust two groups can well be interpreted as normal, 
and I am glad that Dr Cohen spoke of mild, moderate and severe 
changes and of malignant hypertensive retinopathy 

Dr Cohen pointed to an artery on one of his slides, saying that 
this artery, although attenuated, cut m two the underlying vein Such 
arteries are not really attentuated , m fact, they are thickened But 
hyaline degeneration and thickening do not always make the arterial 
walls visible In most cases they remain entirely transparent, and the 
arteries seem attentuated on account of the narrowed lumen The 
underlying vein seems intei rupted by the concealment 

As to the merit of sympathectomy, I think it should at best be 
regai ded as palliative treatment I have seen cases in which there rvas 
no beneficial result and otheis m which there was temporary sub- 
jective improvement, but I w'as not lucky enough to see, or even to 
read about, one in which an unbiased observer could testify to a real, 
substantial improvement 

Dr Cohen says that the fundus picture is a good mdicatoi of the 
real condition of the patient Dr Hinton does not believe that this 
is so I think most of us here agree with Dr Cohen If the undei- 
lying hypertensive disease is severe enough to cause visible changes 
in the retina, the other organs, especially the kidneys and the brain 
will invariably present changes of an even greater degree — so much 
so that if a definite retinopathy is visible and can be so diagnosed the 
life expectancy of the patient is not more than three years' Of course, 
some such patients may go on longer, but others will fall victim to a 
cerebral catastrophe 01 uienua much sooner 

Dr Hinton said that the best patients for operation are those who 
display no retinopathy These are the patients who can cany on for 
decades with general medical ti eatment, and sympathectomy is 
superfluous 

Dr F L Philip Koch Di Cohen has piesented this subject 
interestingly I wish to ask him several questions concerning basic 
intraocular physiology and pathology Does he believe that there 
exists any justification for retention of the term “toituosity” with 
leference to the retinal arterioles in hypertensive disease 7 Does he 
recognize the dynamism inherent m the progression of hypertensive 
disease from normality through the alterations attendant on abnormal 
vascular physiology of the arterioles to the progressive phases of 
organic arteriolar changes, represented ophthalmoscopically by the 
so-called copper wire and silver wire appearance 7 Does he recognize 
that statistical evaluation of postoperative data on occasion has been 
conducted with more enthusiasm than objectivity and that it has failed 
to recognize the importance of the degree, or intensity, not only of the 
attenuation of retinal arterioles but also of the sclerosis, as well as its 
origin 7 

It will be recalled that in the early days of ophthalmoscopy the 
indirect method frequently was used, but even the most careful observers 
failed, under the standards of illumination then prevalent to distinguish 
sufficiently between the pathologic vascular alterations of one entitj as 
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compaied with those of otheis, as they aie known today. to assist the 
internists in difteientiating any one hypertensive syndiomc complex 
from any othei This statement does not hold true uniformly, but its 
basic accuiacy is attested by the ietention } e\en today, of the term 
albuminunc letmitis” m some communities m this countiy and elsewhere 
This term, although no longei m leputable use. is one of the numerous 
hold-oveis of nomenclatuie of an eailiei pcnod. during which it came 
to be lecogmzed that “caidior asculai -renal” disease was not a single 
disease but lepiesented a clinical pot pom it , which was comprised of 
many ingiedients m almost infinite combination 

The concept of aitenolai, in contradistinction to arterial, physiology 
and pathology giadually gamed supporteis 1 he occmicnce of athci- 
omatous changes elsewdieie than m the gicat "vessels was recognized, 
and its importance w r as established in genatncs It was acknowledged 
that there existed a difference with respect to a man’s usefulness as a 
citizen and his life expectancy on an actual lal basis and that dill eradia- 
tion must be made between the chionic and the moie severe phases 
of a asculai disease, particularly with refeience to In pei tensive disease 
Ophthalmoscopic diagnostic cnteria tended to become inci casing!) 
important, but these could not be accoidcd their full statin c unless, and 
if, some of the eailiei plnaseologv was discarded “ 1 oi tuosd\ foi 
example, is a term that should be used with great caic It implies a 
decrease in elasticity of the aiteriolai and ai tenal w alls This is pi o\ able 
m the laboratory On the othei hand, it connotes a diminution in the 
ability of the wall to undergo constriction Perusal of the oldci litciatuie 
will reveal the fact that indirect ophthalmoscopy accentuated whatc\er 
wavmess of the vasculature w T as present Many of the ven eaily 
observers, who, a half-centuiy before the routine use of the spin gmoman- 
ometer, tended to believe that cardiov asculai -renal disease was simply 
cardiovascular-renal disease, undei standably were somewhat icsponsible 
for the terminology that many ophthalmogists still use in describing 
the eyegrounds It is this unfoi lunate tendency to o\eilook the basic 
leasons for the pathologic changes obsened that leads many ophthal- 
mologists to elmg to descuptive terminology that no longer has any 
modern clinical usefulness, except in a lnstorical-desciiptive sense It 
is the same tendency, deplorably, that militates against consistently 
accurate interpretation of changes m the ey egrounds that we observe 
It is especially important that mterpi etations be as accurate as 
possible when one is determining whethei to advise a patient to undei go 
surgical treatment for the relief of essential hypertension It has been 
shown by Wagener and lus gioup and by others that m the main the 
less intense the arteriolar scleiosis in a patient with established hyper- 
tension, the more likely is he to derive benefit from sympathectomy, and 
the more advanced the sclerosis, the less likely is he to obtain relief 
although severe cephalgia probably will deciease m appi oxnnately 
one third of all cases It is unreasonable to suppose that sympathectomy 
wait be beneficial wdiere generalized atheromatosis lias coexisted with 
essential hypertension or has been present prior to the onset of increased 
diastolic systemic blood pressure sea 

Dr Martin Cohen I have examined about 34 patients with 
malignant essential hypertension with all the clinical manifestations and 
have studied sections of autopsy matenal, including send sect ‘o™! and 
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in most cases I found malignant nephiosclerosis Malignant nephro- 
sclerosis is a pathologic diagnosis In cases of neuroretinopathy with 
edema of the disk, even partial edema, and increased pressure, one will 
find pathologic evidence in the kidney of malignant nephrosclerosis , 
all the blood vessel walls will be fibrillated, the lumen of the vessels 
will be encroached on, and the lastica mil be separated and split 
Since in cases of malignant essential hypei tension, with or without 
papilledema, the kidney shows malignant nephrosclerosis, I think the 
term malignant essential hypei tension with or without papilledema should 
be included m the diagnosis In one of the articles cited a case of 
malignant hypertension with neuroretinopathy was described 

In regard to the case of atherosclerosis of which Dr Hinton speaks, 
the lesion is not arteriolar, it affects the larger blood \essels, such as 
the aorta 01 some of the cerebral basilai vessels, wheie one sees plaques, 
no plaques are seen m any arteriolar vessel 


News and Notes 


GENERAL NEWS 

Howe Lecture in Ophthalmology — Pi of William John Biownlow 
Riddell, fellow of the Royal Faculty of Physicians and Surgeons, and 
dean of medicine at Glasgow University, will give the Howe Lecture 
in Ophthalmology on “Heredity and Variation in Clinical Ophthal- 
mology” at the Haivard Medical School on Tuesday Nov 19, 1946 
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The Fundamental Colour Sensations m Man’s Colour Sense By Gustav 

F Gothlm Pp 76, ^ ith 21 illustrations in black and white 

Uppsala Almquist & Wiksells, 1943 

This monograph, which is the authorized English translation of 
the original treatise m Swedish, will appeal to the student ot coloi 
vision and color vision tlieoiy more than to the ophthalmologist^ 
It includes a report on experimental woik previously published bj the 
author which deals with coloi i espouses particulaih m the v cl ou 
and indigo regions of the spectrum These data togethci with his- 
torical and critical observations, form the fi amen oik of Gothlm s thc«i> 
that the fundamental coloi sensations m mans coloi sense ate icd 
green and blue, that vellow and violet aie not fundamental eolois— 
points of control ei sy since befoie the davs of Thomas ^ oung A funda- 
mental coloi sensation is defined In Gothlm as the sensation that would 
be produced by an) one of the ictmal pioccsses alone, assuming it 
could occui alone 

Yellow, he contends, is a sensation ausing from the simultaneous 
effect of impulses from the leceptois foi icd and gicen This con- 
clusion is drawm from Ins experiments which show that the position 
of pure )ellow m the spectrum varies among pci sons ha\mg noimal 
trichromatic vision, that the lange of pure vellow in the spectium i« 
very narrow' and that tlieie are mdiwdual diffeiences in the Ravleigh 
equation which are not satisfactorily explained by assuming individual 
variation m macular pigment These phenomena aie best explained 
by assuming (page 10) “an indiudually \ ai ying pioportion of the 
number of receptors for red and for green ” As furtbei ev idence 
against the supposition of vellow as a fundamental coloi he cites the 
binocular fusion of red and green to give yellow (claimed bv Henng 
and Trendelenburg, denied by Rochat) and the cxtiaordinaiy nai row - 
ness of the spectial zone foi )ellow shown in hue dvscnmmation curves 
Violet, the author contends, is a sensation aiismg fiom the simul- 
taneous effect of impulses fiom the receptors for blue and led He 
reviews critically previous arguments in favor of violet as the short 
wave fundamental color, which were based mainly on color mixtuie 
data and studies of the color vision in cases of congenital tritanopia 
From his detailed analysis of these raie cases of defective color vision 
Gothlm concludes (page 67) “that they belong to two categories The 
cases belonging to one group are blue-blind but have colour sensations 
from the violet part of the spectrum Those belonging to the second 
group are both violet and blue-blind In the latter group a simul- 
taneous weakening m the perception of long-wave red was observed ” 
i° the t ^viewer this section of Gothlm”s book is the most interesting- 
Reported cases of congenital tritanopia are few and not readily accessible 
This compilation has therefore considerable value Dle 

The author’s experimental evidence m favor of blue and arain^f- 
violet as a fundamental color is based on his attempt to separate the 
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blue and red components m violet in persons with normal color vision 
A series of experiments on the threshold energies for the appearance 
of color in spectral light of wavelengths ranging from 430 to 460 milli- 
microns shows that for most of his observers the color was first 
identified as blue Only with greater energy of light was the red 
component identified No observer reported an appearance of violet 
or green prior to the appearance of blue Gothlin concludes (page 67) 
“that blue must have its own receptors and be a fundamental colour, 
but that mdigo — in one case also proved for violet of wave-length 425 mu 
— arises from the fusion of impulses from blue and red receptors ” 
Considerable space is devoted to the development of Gothlin’s three 
component theory, based on red, green and blue as fundamental colors 
He holds (page 70) “that every impulse from the retinal receptors 
to a colour sensation is necessarily combined with a certain degree 
of central inhibition of the complementary colour in the same area, 
the degree of this inhibition being bounded by a certain law ” Red plus 
green yields yellow and yellow plus blue yields white, by a mechanism 
taken to be an inhibitory action in the central nervous system The 
theory is illustrated with a compound balance model While containing 
elements derived from the classic Young-Helmholtz and Hermg theories, 
his thesis is most reminiscent of the Itadd-Franklin theory (1892), 
although the similarity is not mentioned by him 

Gertrude Rand 


Collected Reprints from the Wilmer Ophthalmological Institute of 
the Johns Hopkins University and Hospital July 1942-July 1945 

Volume 7 Pp 134 Baltimore, 1945 


The reprints of the articles written by members of the Wilmer 
Ophthalmological Institute during the period from July 1942 to July 
1945 have now been collected m a bound volume, making volume 7 
of the series There are 61 titles of reprints and 6 titles of articles not 
reprinted in this volume 


The articles treat a large variety of subjects, which represent addi- 
tions to knowledge in practically every blanch of the now broadening 
field of ophthalmology and are witness to the interest and industry of 
the members of thg Wilmer staff, under the stimulating guidance of 

their director , 

Arnold Knapp 
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Copyright, 1946, »\ Tin American Midical Wociation 


DETACHMENT OF THE RETINA 

Pathologic and Therapeutic Considerations 

H ARRUGA, MD 
BARCELONA, SPAIN 

Translated by Charles A Pcrcra, M D 
NEW YORK 


/^ONIN’S demonstration that retinal detachment is cm eel b\ sealing 
the letmal teais clarified and onented the pie\iou<dy \ague con- 
ceptions of the etiology, pathogenesis and thciapj of this piocess. 
Fundamental concepts have been accepted as basic, c\en though some 
of these concepts have been modified dm mg the past fifteen >cais as a 
lesult of the examination of a large number of patients with much gicatei 
care than rvas obseived before the time ot Gonin All aie aw me that 
studies of the fundus used to involve the postenoi pole of the c)eball 
with much less attention on the details of the pei iphery of the retina than 
is now given Few' oculists knew' that tears are picsent m the great 
majority of cases, and in some cases of detachment the lesioiAsas 
diagnosed as some other condition 

Detailed studies of the oculai fundus and histologic examinations 
o enucleated eyeballs have demonstrated that in cases of idiopathic 
detachment the retina is much altered Indeed, it is stiange that retinal 
detachment is not of more frequent occiu rence Some eyes which have a 

de,achmcnt reveal ophthalmoscopic evidence 
o atrophy and cystoid degeneration In histologic studies, atrophic 

an egenerative lesions are seen to reduce the thickness of the retma 
one-tlurd normal, at times over large areas Thus, for each patient 
with a detached retina there are many others who are predisposed to 

TlK ° n ,’ y f C !° r WkKb “ » ‘ho adhesion 

no^rr^tir^rr- th v etma does 

W t Such a condition was pLous,/ con” deS'^anty 
-Al!!l nas are exammed WIth ?>-eat care it ,s encountered more 

MoIXu“°5. tlTm! an - Am C ° ngrBS ° f 0«a. m o,„ gy , 
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frequently During the past eighteen years of my professional practice 
I have observed more than 40 cases of retinal holes without detachment 

PATHOLOGIC CONSIDERATIONS 

In order that the retina may detach, the margins of the tear must 
invert slightly toward the interior of the eye, so that with movements 
of the eyeball the vitreous strikes against them This destroys the 
framework of the vitreous, which passes behind the retina The elevation 
of the margins of the retinal hole is facilitated by postmflammatory, 
degenerative or senile retraction of the framework of the vitreous 

It is known that the retina does not detach if it is adherent to the 
choroid as well as to the framework of the vitreous For this reason, 
chronic and degenerative processes are more likely to predispose to 
retinal detachment than are intense chorioretinal inflammatory processes 
Ceitam acute lesions, such as retinal periphlebitis, exudative choroiditis, 
\ on Hippel-Lagleyze disease and albuminuric retinitis, are exceptions 
With such lesions rents are usually not present, but when they occur 
they indicate a previous adhesion between retina and choroid, not 
between vitreous and retina Macular holes come into this category 

Tiauma — Trauma as the deteimmate cause of retinal detachment 
does not have the important role which has been conceded to it in the 
past In the first place, retinas do not detach unless they are diseased, 
except aftei extensive traumatism, secondly, many times there is no 
real antecedent trauma , and, lastly, ocular trauma is relatively infrequent 
as a cause of detachment More frequent causes are a blow on the 
cranium, a fall on the heels, sneezing, coughing and, above all, excessive 
stooping This last mechanism is very frequent as a cause of detach- 
ment, especially m patients who have been operated on for cataract It 
concerns persons who stoop to remove or put on footwear, or persons 
who have been m a stooping position for some time while gardening, 
whether watering, digging or weeding ? or persons who are obliged to 
stoop frequently m their work, or who occasionally pick up objects from 
the floor, etc 

It is therefore advisable to warn persons who are predisposed to 
detachment of the retina (patients who have had a cataract operation, 
especially those who were myopic) to avoid stooping, to place the 
foot on a chair when putting on the shoes, to use a long-handled tool 
in gardening, to kneel down m picking up an object from the ground, 
etc 

Pathogenesis — The fundamental concept of the movements of the 
ejes as the factor which initiates and increases the detachment is 
becoming more definite, but the distinct clinical types of the disease 
and, above all, the varieties of its evolution show that other factors 
are also important 
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Actually all have seen cases of lecent detachment with extensive 
bulging w Inch flattens into place in one or two da>s of lest in bed anc 
bandaging In othei cases of equally fresh detachment with but little 
bulging of the detached retina, there is little, if any, improvement wit 1 
repose One known factor of influence in these cases is the sire of the 
retinal lent When the tear is small, thei e is rapid resorption of the sub- 
retinal fluid, w hen the hole is large, resorption is slow With the 
cases of extensive tears belong those with disinsci lions, which impiove 
little, or not at all, with lepose, even though the hole may not he large 
The lapidity with which the retina tears is of great piognostic 
value If the holes are small and do not enlaige, there is evidence 
that the adhesions between vitreous and retina are not laigc, and the 
prognosis is good On the othei hand, the rapid formation of large 
tears indicates extreme friability of the retina 01 the existence of 
extensne adhesions between retina and viheous, lendeung treatment 
ineffective 

TIIERVPEETIC CONSIDERATIONS 


The factor of time, which used to be considered of such impoitancc 
and which enhanced the urgencv of operation, is being disregaidcd 
Given equal conditions of extent and bulging of the ictina, it is much 
easiei to cure a detachment of one or two months’ duration with a 
small rent than one only a few days old w ith a large teai The urgency 
m most cases does not lie in surgical intervention so much as in the 
need for bandaging the patients eyes and enfoicing rclatne icpose 
Another of the factors which has most influence on the evolution of 
the retinal detachment and on its cure is the condition of the choroid 
During the last few 7 years I have attached considerable importance to 
this factor Just as the retina becomes detached because it is altered, 
so the choroid must be assumed to be changed, in v iew 7 of the effect which 
pathologic processes of the one have on the other However, it has been 
seen that intense processes do not predispose to detachment because 
adhesions are created between the two structures Therefore, not much 
change in the choroid is required to make a retinal detachment possible 
In many cases the ophthalmologist is not aw 7 are of the degree of change, 
and he can enlighten himself about this only by the condition of the 
fundus and the clinical course of the detachment A detachment which 
is replaced with rest has a good prognosis, for the choroid is demon- 
strated to be in good condition for reabsorption This proves its relative 
integrity, a necessary condition for exudation under irritating thermic 
action and for later reabsorption of the exudate and of the remaining 
subretmal fluid ° 


On the other hand, there are cases of recent detachment m which 
an apparently benign ophthalmoscopic picture is present (small hole 
and little retinal prominence) but m which there is little, if any lmorove- 
ment with rest and a severe reaction on suigical intervention occurs 
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These cases, which differ from the preceding type, are those in which 
the choioid has no capacity to reabsoib and m which its piobable inflam- 
matory state causes it to respond to surgical attack with a severe local 
leaction A similar reaction also appears in the episclera and m the 
bulbar conjunctiva 

Owing to this variable reactivity of the choioid, which cannot always 
be predicted, the prognosis of retinal detachment can be only approximate 
In some apparently simple cases treatment fails, while in others with 
extensively detached retinas the outcome is successful because the 
choroid is healthy and has great absorptive powers 

Likewise, the manner in which the choroid reacts has an influence 
on the intraocular pressure, aside from the part which the ciliary body 
itself plays Some years ago it was believed that very low intraocular 
pressure was of bad prognostic significance and that normal pressure 
was a favorable sign In 'general, this principle can be accepted, but 
with many reservations 

If there are large recent tears, the tension is usually low However 
much the choroid absorbs, it is not able to absorb all the vitreous rvhich 
passes behind the retina After a few months, even though the large 
rents persist, the tension rises to normal because the choroid cannot 
absorb more and is undergoing atrophy 

If the holes are small and the tension is reduced, the prognosis is 
often good, because this indicates choroidal absorption of the subretmal 
fluid If the holes are small and the intraocular pressure at the same 
time remains elevated, the prognosis may be less favorable than would 
otherwise seem apparent, since this may indicate poor absorptive ability 
of the choroid 

As already indicated, irritation of the ciliary body may alter these 
relations, since it is clinical experience that cychtis may be accompanied 
with elevated or reduced intraocular pressure 

It is an undoubted fact that the vitreous acts as a foreign body on 
the choroid, which is finally destroyed For this reason, all retinal 
detachments of more than two years’ duration are accompanied with 
complete atrophy of the choroid, as revealed by ophthalmoscopic 
examination and histologic study To produce this atrophy, it is logical 
to assume that the vitreous has acted as an irritant to the choroid The 
manner in which the choroid reacts in each case probably varies in 
different patients , this may be a partial explanation of the various forms 
of clinical evolution of retinal detachments To this variable choroidal 
response to contact with vitreous is added the variable reaction to surgical 
thermic intervention Therefore, in the immediate postoperative period, 
if the eye is not hyperemic, the pupil dilates well and the patient has 
no pain, the prognosis is much more favorable than if the patient is m 
pain, the pupil does not dilate with atropine and the eye is hyperemic — all 
of which are symptoms of uveitis 
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Consequently one is foicecl to the conclusion, ahead) stated so often 
in part by otliei authors and bj myself, that it is advisable to localize the 
diathermic action as much as possible To attain this, a thoiough study 
of the fundus is necessar) To be suie. it is easiei and moie comcment 
not to make a detailed study of the fundus by means of duecl and 
mdiiect ophthalmoscopy, substituting foi this pioceduie lavish use of 
diatheimy over an extensne aiea But this convenience is picjudicial 
to the patient b) 1 educing the chances of a successful lesult If it 
becomes necessaiy to reopeiate. the difficulties aie consideiably inci eased 
m an eye which has undeigone excessive diatheinuc treatment 

Immediate lepetition of the opeiation is adusable only when teais 
appear which weie not leached b\ the pieceding diatheinuc action If 
a second opeiation is thus indicated, effoits should be made to insuic 
that at least twenty dais have elapsed since the lust operation, that 
the eye does not suffer fiom the pain and photophobia which aie 
chaiacteristic of mdoc)chtis and that an exaggciated local leaction is 
not piesent In the cases in which lecunence takes place within the 
first two months aftei opeiation, if no tears aie seen or if those which 
appear are situated m the area treated by diathermy, it is best not to 
leoperate It is prefeiable to apply a bmoculai bandage and to make 
the patient lest in bed The lesult of the opeiation may yet be suc- 
cessful In certain cases with a laige bullous letmal pouch, puncture 
of the site and injection of air into the vitieous may conti lbute to a cure 
Tieatment of retinal detachment gives the highest peicentage of 
successful results if it is based on the following management 

1 Thorough exploiation of the entire letina In diicct and indued 
ophthalmoscopy, using a strong illumination wuth the pupil dilated 
maximally 


2 Repose of the patient with binocular bandage m bed. or almost 
horizontally m an easychair, before operation if the letina which sui- 
rounds the tear is close to the choroid If the condition of the eye does 
not improve after fifteen or twenty days, operation may be undertaken, 
even though the prognosis is guarded Although theie aie cases m 
which more time is requned foi the letina to become reattached, it is 
dangerous to wait longer, because macular vision will be moie involved, 
especially m detachments involving the superior temporal quadiant 
It is know f n that letinal separation in the inferior nasal quadrant is 
less serious wuth respect to macular vision and deteriorates more slowly 

3 Use of as limited diathermic action as possible, based on accurate 

ocalization of the tears, coagulation with w'eak intensity and as little 

ulguration as possible Fulguration burns and mutates the tissues 

and causes the formation of toxic products, which aie mutating to the 

choto.d and prejudicial to a cure There are patients who do well 

spite of the inadeptness of the surgeon, but the percentage of successes 
IS low under such conditions successes 
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4 Ophthalmoscopic control during the operation, transparency of 
the cornea being maintained by instillation of a very little local anesthetic 
and by continuous moistening with saline solution If a retinal bulla 
is present, it should be punctured with a very fine diathermic needle 
after surface diathermy of the area under the most sloping part and after 
injection of sterile air at the level of insertion of one of the rectus 
muscles in an amount to correspond with the size of the retinal promi- 
nence It is a good sign if the subretmal fluid flows out and then 
suddenly stops, indicating that the retina or the thick vitreous is thus 
plugging the hole The eye then regains its tension, and at the same 
time the cornea becomes opaque Sometimes 3 cc , or even 4 cc , of air 
must be injected 

5 Ocular and general postoperative repose This must be as complete 
as possible during the fiist weeks after operation, with the patient 
supine in most cases and semisupme m cases of inferior disinsertions 
and of elderly persons The position of the head is thought not to be 
as important as was formerly believed, since in cases in which the 
patient for one reason or anothei could not lie on the side of the retinal 
holes a successful cuie was as easily obtained Perhaps, since the 
subretmal fluid is denser than the vitreous (as demonstrated by Weve 
m 1933 and confirmed by others), the position on the side opposite 
the tears helps the fluid to slip toward the area of intact retina, where 
healthy choroid can absoib it This is a hypothesis which only further 
experience can confirm In any case, one can be guided by the appear- 
ance of photopsias and place the patient on the side in which they are 
least evident If photopsia is not present, so much the bettei, since it 
is evidence that the retina does not oscillate The period of almost 
absolute ocular and general repose varies between ten and thnty days 
m bed followed by thirty to one hundred days of semirepose, the period 
depending on the severity of the condition 

6 General tonic treatment of the patient The presence of general 
and accompanying focal causes of the ocular lesion should be looked 
for, but one should lose no time m investigations without keeping the 
patient at rest with his eyes bandaged 

7 If a relapse takes place during the first weeks, especially when 
the patient arises from the bed, complete ocular and general repose 
is resumed unless new holes or preexisting tears which were overlooked 
are seen outside the zone treated with diathermy An attempt should 
be made to limit the diathermic action 

The removal of the patient to his home presents a problem if he 
lives at a great distance In good weather transport by airplane is 
the best method When this means is not possible, the patient may be 
carried home by automobile or tiain, he must not he m bed or support 
his shoulders and back on the back of the seat, but his position must 
be such that his trunk may act as a shock absorber for his head 



FLUORESCENT COLORS IN TANGENT SCREEN 
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T HE NUMEROUS devices foi the taking of pciimetric fields 
indicate that manufacturers are ahvajs endeaioung to devise a 
machine which will least divert the patient and thus enlist his coopeia- 
tion m this subjectne test 

Perimeters aie usuall) constructed so that the isoptei iccordings 
are out of view of the patient, usually at the back of the instrument 
This is a distinct advantage so far as the results obtained are concci ned 
On the othei hand, the ophthalmologist does not get the complete pic- 
ture until the entne field is plotted 

When the tangent scieen is used, the recoiding is clearly seen on 
the board, and the observer can note very early in the examination 
at which portion within the 30 degi ee area there is evidence of scotoma 
or sector defect The ophthalmologist can then caicfull) anal) re this 
location without fatigue to the patient In the examination of patients 
with the tangent screen, notations are made by a variety of colored pms 
or chalks This array of colors tends to mciease the subject’s cuiiosity, 
and one notes occasional movements of the ejc from the point of fixa- 
tion 


With the colored pms, it is somewhat difficult to take the fields of 
both eyes at one time Usually one field is taken, the leadings are 
transferred to the recoid sheet, the pms are lemoved, and the piocedure 
is repeated for the other eye Some tangent scieens are made of cloth, 
so that the pms are easily inserted The scieen is then reveised foi 
the taking of the field of the other eye This is somewhat less time con- 
suming, though it also inordinately delays the examination Further- 
more, pms often tear the fabric m a cloth tangent screen After a 
short period of use we note a “turning” of the free edges of the tangent 
screen -the inner and outer sides (The upper and lower parts of 
the screen are held straight by poles running along then bordeis ) 


From the clinic of St Christopher’s Hospital for Children 

at a meeting of the College of Physicians, Philadelphia 
Ophthalmology, Feb 21, 1946 


Section on 
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In view of these difficulties, it appeared to us that the speed and 
efficiency of this examination could be improved The ordinary black- 
boaid or tangent screen now m use could be utilized, but in place of 
the chalks and pins fluorescent watei colors, which can be easily 
washed off, could be employed in plotting the isopters 

METHOD 

The technic in taking the field does not vary m any respect from the usual 
one except that the recordings of the isopters are made by fluorescent colors, 
almost invisible in white light These are applied with a fine, inexpensive camel’s 
hair brush glued to an applicator The pigments are of the water color type, 1 
are not dangerous to handle and can be conveniently washed off with either water 
or soap and water 

The ophthalmologist can readily see the notations on the tangent screen under 
the usual 7 foot candle illumination used m the test 



In A, the screen was exposed to the light for several weeks but did not lose 
its quality of fluorescence The pigment cannot be erased except with water 
This photograph was taken with the aid of two Photo-Flood lamps, at a distance 
of 2 meters 

B is the same picture taken in absolute darkness with one small, hand type 
ultraviolet ray lamp This being a black and white film, one does not see the 
fields in the actual colors, as portrayed on the tangent screen This photograph 
was taken at a distance of 1 meter 

After the study is completed, the ultraviolet light is turned on Within several 
minutes the entire field becomes clearly and brilliantly illuminated The records 
are now ready for transferral to the history chart 

COMMENT 

Any tangent screen now in use can be easily converted into the 
fluorescent type b> going over the circles and meridians with fluorescent 
green pencil These lines in fluorescent pencil are quite invisible to 
the patient As for the ultraviolet ray lamp, almost every hospital 

1 Fluorescent colors can be obtained from Stroblite Co , New York, or 
Switzer Brothers, Cleveland 
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has one foi use, in the pathologic, deimatologic or ophthalmologic depait- 
ment 

The fluoiescent equipment is inexpensive and should last for a 
number of years 

The figure shows photogiaphs of the fields m a case of letimtis 
pigmentosa plotted on the tangent screen A was taken with fluoiescent 
colors and illuminated with ordinary light The stimulus used was a 
4 5 mm test object at 1,000 mm Dotted lines are used foi the field 
of the right eye, solid lines, for the field of the left e>e The outer 
lines are for white stimulus the inner lines, foi led stimulus B is 
the same screen illuminated with ultrauolet light 

SUMMARY 

A method is shown by which fields can be taken on the tangent 
screen under regular illumination and plotted with the oichnaiy targets 
now r m use, but marked off by invisible fluoiescent colors lead under 
ultrai lolet illumination 

37 South Twentieth Street 



USE OF BERMAN LOCATOR IN REMOVAL OF 
MAGNETIC INTRAOCULAR FOREIGN BODIES 

LOREN P GUY, MD 
NEW YORK 

D URING the past two years, at the New York Eye and Eai 
Infirmary, a relatively new instrument, the Berman Locator, 
has been found increasingly useful for intraocular foreign body work 
In fact, experience with this device has demonstrated that the best 
foreign body work cannot be done without it 

Among a considerable number of cases of intraocular foreign 
bodies encountered during that period, we have had at least 6 in 
which the body was at first given up as nonmagnetic because of 
lack of 1 espouse to the giant magnetic extractor but was later shown 
to be magnetic by the Berman Locator and was removed The 
initial failures m these cases occurred because roentgenologic localiza- 
tion alone was inadequate to enable the surgeon to apply the proper 
magnetic power at the correct site to get a response 

In 1 case different surgeons made three attempts to remove the 
foreign body without getting the slightest response with the giant 
magnet and concluded that the foreign body was nonmagnetic Nine 
months later the Berman Locator, which had not before been available, 
showed that the foreign body was magnetic, and it was readily local- 
ized However, it was too late to save the eye, for degeneration had 
already set in A chart showing two roentgenographic localizations 
of the foreign body is presented (fig 1), with a photograph of a section 
of the eye (fig 2) It will be seen that the roentgenograms differed 
and were thus a source of confusion The inability to get a response 
to the giant and hand magnets was obviously due to failure to apply 
the magnets m the correct location 

These experiences raise the question “What is the Locator and 
what has it to offer the ophthalmologist that the x-ray machine does 
not have ? ” Briefly, the Berman Locator is a portable electromagnetic 
device similar m size and appearance to a radio, for the detection and 
localization of metallic foreign bodies, in particular the magnetic metals 
(iron and steel) It came into prominence in December 1941, when, 
during the attack on Pearl Harbor by the Japanese, Dr John J Moor- 
head, of New' York — for whom the Locator was originally designed 
by Mr Samuel Berman, an engineer — demonstrated in the treatment of 
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casualties of that attack the speed and accui acy with u inch the Locatoi 
would detect and localize magnetic foreign bodies 

The Locator gives the suigeon the following practical aids not 
available to him heretofoie 

First, and foremost, it is a localuei that he can use himself, if 
necessary, at any tune, in any place and in any emergency 

The Locator is self sufficient in many cases for all pieopciative 
and opeiative localization of magnetic foieign bodies, and when 
roentgenogiams and expert ocular loentgenograpluc localization are not 
readily available, the Locator becomes indispensable to the ophthalmic 
surgeon, for an intiaoculai foreign body is always an emergency 



of " ,c sanK foras " (J ».'• 

S) d B?ck on of the rr of the foreign b ° dy are as foii °ws 
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the foreign body changes, owing to gravity or surgical manipulation, 
this knowledge is made available instantly 

Since intraocular foreign bodies are usually removed by magnetic 
extraction, it is important to know beforehand whether, and to what 
degree, the foreign body is magnetic, in order that the proper degree 
of magnetic force may be used for the extraction The Locator 
provides this information, which is valuable, as too much magnetic 
force causes added mjuiy to the eye and too little is ineffective 



Fig 2 — Section of eye, showing actual location of the foreign body indicated 
in figure 1 


The detecting element of the Locator is sufficiently small for 
practical use m intraocular foreign body work and is stenlizable 

At the New York Eye and Ear Infirmary we have found the 
operation of the Locator simple and readily mastered by the regular 
operating room personnel and surgical teams, who have learned to 
use it successfully, without difficulty 

ROENTGENOLOGIC LOCALIZATION AND THE BERMAN LOCATOR 

Roentgenograms and roentgenographic localization of intraocular 
foreign bodies are valuable and often indispensable and, where avail- 



GUY— REMOVAL OF INTRAOCULAR FOREIGN BODIES 543 


able, should not be omitted They show the piesence of most foreign 
bodies, whether magnetic or not, and they furnish a peimanent record 
that there was a foreign body They also show its size, shape and 
geneial disposition, which constitutes essential preopei alive information 
To be of value foi the localization of mtiaocular foreign bodies, 
however, this type of loentgenologic woik must be done by highly 
skilled specialists who are especiall) veised in the better technics of 
ophthalmic roentgenologic localization, such as the Sweet, Vogt or Com- 
berg method As many communities do not have loentgenologic special-’ 



Fig 3 — The Berman Locator 

isteof this type the electi omagnetic localize! fills foi them an especial 

A small percentage of roentgenologic localizations, even by expen- 
ence persons, are at times, foi one reason 01 another, sufficiently m 

^ " In t faiiUre t0 eXtraCt the ^ the patient 

reaches the operating room It is a mistaken notion that an error of 

cause thTf 18 n0t S6110US and that the extractln S magnet will always 

wh,ch the “p-c ^ ' 

eCtIVe Urtl! a d'toence of 1 ram, as mdrcated by the 
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Locatoi, was coriected After the incision was extended 1 mm m the 
direction indicated, the foreign body came out immediately Some- 
times roentgenograms taken by the same technician and intei pi eted 
by the same specialist disagree and cause confusion In cases such 
as those cited, the Locator settles the question of localization simply 
and directly 

Another situation that occasionally, although infrequently, faces 
the surgeon is a negative roentgenogram despite the existence of a 
• small foreign body The successful removal of such a foreign body 
with the aid of the Berman Locator alone was reported recently by 
Dr A R Sherman, of Newark, N J 1 

The combined use of the Locator with roentgenograms meets 
most of the ideal requirements for localization of foreign bodies The 
roentgenogram discloses the presence of the foreign body, its dimensions 
and general disposition The Locator tells immediately whether it is 
magnetic and approximately to what degree The instrument is then 
taken into the operating room to be used for checking any previous 
roentgenographic localizations, which it is capable of doing with absolute 
accuracy in the hands of the operating room team alone As the 
operation proceeds and tissues are disturbed, or if the foreign body 
has moved, immediate reorientation of the foreign body is available 
without the necessity of waiting for new roentgenograms to be exposed, 
developed and interpreted Localization with the Locator is simple, 
direct, immediate and precise 

OPERATION AND TECHNIC 

The operation of the Locator and the adjustment of the controls 
aie relatively simple, at the New York Eye and Ear Infirmary this work 
is done by the nursing staff The standard instrument operates on 110 
volts alternating current, but models can be built for 110 volts direct 
current or 6 volt battery operation 

The technic for localizing ordmarj intraocular foreign bodies located 
within or close to the sclera is simple when complete exposure of the 
surface of the globe at the approximate site is possible 

This involves no more than passing the tip of the sensitive probe 
over the suspected area and observing the indicating meter or listening 
to the changing pitch of the built-in loud speaker As the probe 
approaches the site of the foreign body, the meter needle rises on the 
scale, and simultaneously the sound from the speaker rises in pitch. 
The position on the surface where the peak indication is obtained 
marks the precise spot for incision 

1 Personal communication to the author 
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After the scleral flap is lifted, the tip of the piobe may again be 
applied ovei the exposed area foi leonentation of the precise spot in 
the choroid foi incision Thus, the opeiation is chaiactenzed by the 
utmost precision thioughout 

The technic is somewhat modified m cases of foieign bodies situated 
fai posteriorly, m which complete exposuie of the affected aiea is 
difficult and in which theie may be a possibility that the foieign body 
is extraocular and is located within the tissues of the orbit, and not 
within the globe While in actual piactice the localization in these, 
more difficult, cases is as rapid as in the simplei cases, a much more 
intimate knowledge of and familiarity with this technic are required 
Besides a study of the technic, some actual practice in the localization 
and extraction (with foi ceps) of small foreign bodies buried m a 



Fig 4 — Construction of the probe of the Berman Locator 

suitable medium, such as plastic modeling clay, is essential for com- 
plete familiarity with the technic This normally requires but a few 
hours and once mastered becomes very simple To an ophthalmologist 
who has so many difficult technics to master, this is virtually child’s 
play , nevertheless, the preliminary practice m clay is necessary to make 
sure that the principles are thoroughly understood and to acquire the 
degree of skill and familiarity necessary for the operating room 

A description of the principles of the Locator and their application 
to ophthalmology follows 

PROBE 

Figure 4 is a diagrammatic section, somewhat exaggerated, of the 
Locator probe, showing the principal parts The primary, or exciting 
winding, creates an alternating magnetic field about the probe and ren- 
ders its magnetic core a bar magnet having two magnetic poles, A and B r 
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.as shown Through the secondary, or detecting winding, the changes m 
this field caused by the approach of a metallic body register on the 
indicator The closer the approach of a metallic body to the probe, the 
lngher the indication The alternating field about the probe is of low 
intensity, suitable for the purpose of detection and not for pulling or 
tractive force 


PRELIMINARY EXAMINATION Or A PATIENT 

The tip of the piobe is first applied to the closed lid If a ready 
response is obtained, the search is continued in this mannei, the probe 
being moved along the surface until the surface localization is deter- 
mined by observing wheie the peak indication occurs If no immediate 



Fig 5 — Foreign body barely within range The probe is pressing into the 
tissues and pressure relaxed in regular rhythm 

response is obtained, the probe is pressed into the tissues, as shown in 
figure 5, m order to effect a closer approach to the foreign body 

As shown m the illustration, the probe is not held m the normal 
manner, by its handle, but is held close to the tip, and the tip is pressed 
into the tissues directly with the forefinger so as to avoid bending of 
the tip This is important, for should the tip bend sufficiently to make 
contact with the internal sensitive element it might result m a response 
similar to the approach of metal, leading to what is termed “pressure 
error” Normally, the outer shield will withstand about 1 pound 
(453 Gm ) of sidewise pressure before deflecting sufficiently to make 
contact with the internal element A much greater pressure can be 
withstood safely head on against the tip 

The piobe is pressed m and pressure relaxed m regular rhythm of 
about 1 second per cycle , if there is a foreign body within range beneath 
the surface, the indicator lesponse will rise and fall in the same rhythm 
nnd m exact synchronism with the motion of the probe The peak 
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position is determined by lepeating these piessure cycles pi ogi essively 
from point to point along the suiface and choosing the point where a 
maximum response is obtained If sufficient lesponse is obtainable, a 
final check is made, m the same mannei, with the probe held peipen- 
dicular to the surface, foi maximum accuiacy in localization 

This search must be carefully conducted along the entire oibital nm 
Wheie a peak indication is obtained, the piobe is held against the 
lid at that point, and the patient is instructed to open his eye and to 
rotate the eyeball alternately m the several different duections A 
consistent change m response with movement of the globe indicates 
at once that the foieign body is intraocular or is in tissues associated 
with movements of the eye If no change m lesponse takes place with 
rotation of the eyeball, the foieign body is extraocular 

If no response at all is obtained, a magnetic foieign body, if one 
is known to be piesent, is beyond range fiom the surface, and initial 
exposure must be made with the aid of roentgenologic mfoimation 
alone In the operating room, aftei the exposuie has been extended 
sufficiently to bring the probe within range, the probe is used for the 
final localization, to deteimme the site for incision 

PROCEDURE IN THE OPERATING ROOM 

Steiilization — Sterilizable rubber jackets of surgical lubbei are pro- 
vided with the instrument to render the piobe steule These are 16 
inches (40 cm ) long, are accurately fitted and extend from the lip of 
the probe to well beyond the handle The rubber jackets may be steril- 
ized by either boiling or autoclaving and aie handled in the same mannei 
as surgeon’s gloves To insure ease of application over the probe, 
they must be thoroughly diy inside and out No part of the probe 
itself is boilable 

Adjustment of Locatoi — The Locator is placed several feet from 
the operating table, the necessaiy connections aie made, and the 
controls are turned on and adjusted in accordance with the operating 
instructions for the mstiument For localization of intraocular bodies 
the tip portion of the external shield of the, probe is unscrewed, so 
that the smaller diameter of the internal element may be utilized 
and closer approach to the foreign body made possible The bare 
element must always be covered with a rubber jacket, whether 
sterile conditions are required or not 

It is best to employ an assistant, when available, to handle the 
Locator and the probe This avoids the necessity of laying the probe 
down on the table, from which it may fall and be damaged while 
the surgeon is otherwise engaged 
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Magnets — When used, magnets must be at least 6 feet (180 cm ) 
away from the Locatoi probe A magnetized probe requires demag- 
netization m order to be restored to full usefulness Magnetization 
of the probe is recognized by sudden reduction in sensitivity and 
extreme difficulty in tuning the Locator 

The Opeiatoi — After adjusting the Locator, the operator sciubs 
and wears a sterile gown and gloves While an unsterile assistant 
holds the probe, suspended by its cable, the operator applies a sterile 
rubber jacket over the probe and grasps it by its handle The 
operator may then make his other hand unsterile for the purpose of 
manipulating the Locator controls and for keeping the unsterile probe 
cable clear of the field 

The Operating Table — An operating table of wood or othei non- 
metallic material is highly desirable When a metal operating table 
is used the field must be raised at least 15 inches (38 cm ) above 
the table, using sandbags, pillows or other nonmetallic material This 
is particularly important when a foreign body cannot be detected 
preoperatively from the surface, m which case the necessity for this 
precaution must not be underestimated When a strong response is 
obtained preoperatively and there is no likelihood of fragmentation 
of the foreign body, so that only low sensitivity will be required in 
the operation of the Locator, a distance of 8 to 10 inches (20 to 25 cm ) 
from the operating table will suffice 

Metallic Instruments — After the preoperative localization has been 
made, the patient is prepared for the operation All metallic instru- 
ments such as towel clips and hemostats, must be at least 5 inches 
(12 cm ) from the field 

Even the so-called nonmagnetic speculum often has sufficient influ- 
ence to affect the Locator indications This can readily be checked 
before operation It may be removed from the field while the probe 
is being used and replaced afterward Retractors must be non- 
metallic, boilable lucite is an ideal material, but wooden tongue 
depressors or traction sutures are satisfactory 

Surface Localization with Adequate Exposure — If at all possible, 
the operative site should be exposed so as to permit the use of the 
probe perfectly perpendicular to the surface of the eye, as shown 
in figure 6 

Surface localization under these conditions is simple and accurate 
The site for incision is beneath the center of the probe tip, where 
the “peak” indication is obtained 

Guaiding Against Piesswe Ei i oi s —Pressure against the suiface 
must be limited to a minimum , yet contact with the surface must 
be maintained at all times Foi all intraocular work, the probe is 
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used with the shield of the probe tip removed and the slenh/dblc 
rubber jacket covering the baie element Besides providing pro- 
tection for the sensitive element, the lubbei jacket also selves to 
piovide a smooth, nonabrasive suiface for use against the ocular 
tissues The probe is giasped near the tip. and the hand is steadied 
against a nearby surface to facilitate the delicate handling of the 
probe required for this work (fig 6) With reduced sensitivity of 
the Locator and with light contact against the surface, there should 



Fig 6 — Localization of an intraocular foreign both The shield of the probe 
tip is removed, the stenhzable rubber jacket covers the bare element, the probe 
is grasped near the tip, and the hand is steadied on a nearby surface for delicate 
handling 



Fig 7 Intraocular foreign body with difficult exposure The arrows indicate 
direction of movement of the probe to determine whether the foreign bod\ is 
intraocular or extraocular 

be no false indications due to pressure only The opeiator checks 
this point at once by applying the probe to the gloved hand with the 
same degree of contact pressure and the same kind of movement 
that is required m the localization 

Localization with Difficult Exposwe — When conditions do not 
permit complete exposure of the operative site, and localization is 
required m a partly closed space, as shown m figure 7, the accuracy 
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is somewhat less than that possible under conditions of complete 
exposure With the shield of the probe removed, the peak position 
is practically opposite the tip of the magnetic core, as shown in figure 
6 It should be noted that with the shield of the probe m place 
the peak position is about 6 mm from the tip 

Check for Extiaocular Foreign Body — After the surface localiza- 
tion is obtained under the conditions shown in figure 7, the probe is 
moved several times from the globe toward the orbit and back again, 
as shown by the arrows in the illustrations If the foreign body is 
extraocular, the Locator indication will increase as the probe moves 
from the globe toward the orbit On the other hand, if the Locator 
indication increases each tune the probe is moved back toward the 
globe, the foreign body is intraocular For this manipulation of the 
probe m particular retraction must be sufficient to permit the probe 
some free space for moving back and forth without undue pressure 
against the tip To check against possible pressure errois in the 
indications, the probe should be manipulated in about the same 
manner against the gloved hand, and if any appreciable response 
results, localization must be repeated with the pressuie faults cor- 
rected 

All-Clem Test — After a foreign body is extracted, the probe 
is reapplied to the wound with the instrument set for maximum 
sensitivity in order to check on whether the wound is clear of all 
metallic fragments 

CONCLUSIONS 

1 The Berman Locator has been in use over two years at the 
New York Eye and Ear Infirmary, where its value has been increas- 
ingly appreciated, as it is absolutely accurate in localizing magnetic 
foreign bodies It is compact, portable and easy to operate, can be 
used m the operative field and is always available 

2 It distinguishes between a magnetic and a nonmagnetic foreign 
body, and it indicates the quality and quantity of magnetism 

3 While it can be used independently of roentgenologic localization, 
it has greater value when combined with the latter 

40 East Sixty-Second Street 



VASCULAR BASIS OF ALLERGY OF THE EYE 
AND ITS ADNEXA 

WALTER F DUGGAN, MD 
UTICA, N Y 

A LLERGY of the eye is, of necessity, a subdivision of alleig) of the 
. body as a whole It is also a subdivision of hypersensitivity 
Clinically, urticaria, asthma and iritis or any other allergic lesion of the 
eye aie very different, basically, they must have the same pathologic 
physiology The clinical symptoms, signs and pathologic manifestations 
of allergy depend on the structure of the tissue which is the seat of the 
allergic reaction 

In 1935 Woods 1 presented his monograph on the place of alleigy 
and immunity in ophthalmology This work deals with experimental 
studies m general ocular immunology , the relationship of allergy to focal 
infection, vernal conjunctivitis, trachoma, syphilis and tuberculosis, the 
antigenic properties and reactions of lens protein and uveal pigment, and 
the use of nonspecific proteins, autoserums, vaccines and specific serums 
in therapy Woods’s monograph is an excellent intioduction to allergy, 
of the eye from the viewpoint of a bacteriologist and an immunologist 
Woods mentioned that “the term ‘alleigy’ is now generally used to 
denote any form of hypersensitiveness not falling under the strict defini- 
tion of anaphylaxis and is essentially a term of convenience ” 

According to the authorities he cited, the anaphylactic shock hormone is 
either histamine or a histamme-hke substance The union of antigen 
and antibody, taking place in a few or m many cells, results in cell injury 
Since allergy and hypersensitiveness may both be part of anaphylaxis, 
it is probable that this hypothetic, nonspecific histamine or histamine-hke 

substance is of fundamental importance m any study of allergy 

In 1940 Appelbaum 2 presented a concise article on allergy of the 
eye His conclusions were as follows 

Present knowledge of experimental and clinical allergic phenomena of the 
eye makes it necessary for the ophthalmologist to keep in mind “hypersensitivity” 
as an etiologic factor in many common ocular conditions Allergy no longer con- 

Submitted as a candidate’s thesis in partial fulfilment of the requirements for 
membership m the American Ophthalmological Society 

1 Woods, A C Allergy and Immunity in Ophthalmology, Baltimore, Johns 
Hopkins Press, 1935 J 

803 UntT A AlkrglC Phenomena in Ophthalmology, Arch Ophth 24 
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cerns the immunologist alone The practical application of this knowledge, how- 
ever, is restricted to (1) the therapeutic use of tuberculin in tuberculosis of the 
ere, (2) the therapeutic use of uvea! pigment in sympathetic ophthalmia and (3) 
desensitization of patients with cataract -who are sensitive to lens cortex with 
lens protein prior to extraction of cataract 

I agree with his statement that “alleigy no longer concerns the immunol- 
ogist alone” but cannot subscribe to his other conclusions 

In 1941 Bab 3 published a paper m which a philosophic attitude 
towaid allergy was presented Bab noted that “noninflammatoi} 
edematous swellings aie often chaiacteristic of allergic states,” that “an 
allergic person knows whence the trouble arises” and that “draught 
is often said by patients to be the cause of an external eye disease ” Bab 
also quoted Boyd concerning the role of histamine in alleigj Boyd 4 5 6 * 
said 

it is possible that the union of the antigen and antibody acts like an irri- 
tant with the liberation of histamine, thus bringing allergic inflammation into 
line with ordinary inflammation 

Bab also mentioned that “allergic processes aie said to be due in 
gi eater part to vasculai spasms ” However, Bab’s article deals in 
the main with the oculai allergies arising from pollens drugs used 
externally and foods Less is said of those forms of allerg} not attribu- 
table to specific antigen-antibody leactions 

A few months later, in 1941, Bothman B published his comprehensne 
and instructive article on allergy of the eye and its adnexa This paper 
deals with reactions to allergms (foods and pollens) and to drugs 
chemicals and cosmetics A consideration of allergy to cold was pur- 
posely omitted by him Bothman stated that m the allergic attack “an 
antigen-antibody reaction occurs and frees a histamine-like substance 
which leads to capillaiy dilatation, increased permeability of vessel walls 
and an exudation of serum which contains toxic substances This is the 
allergic reaction” Theie Are 27 cases in this article illustrative of 
allergic responses in the conjunctiva, lids, coinea, ins, optic nerve and 
extraocular muscles, and there is also a discussion of nngiaine, allergic 
glaucoma and alleigic cataiacts 

In 1942 Lemome 8 published a short article on allergy of the eye 
in which the role of the endocrine glands in allergy was emphasized 
He said 

it would seem that the allergic patient has lowered thyroid function, inter- 
mittent loss of sodium and water, edema of shock organ tissues, lowered blood 

3 Bab, W Am J Ophth 24 759 (July) 1941 

4 Boyd, W A Textbook of Pathology, ed 2, Philadelphia, Lea & Febiger 

1935 

5 Bothman, L The 1941 Year Book of the Eye, Ear, Nose and Throat, 
Chicago, The Year Book Publishers, Inc , 1941, pp 7-58 

6 Lemome, A N Allergies in Ophthalmologv, Arch Ophth 28 79 (Tuly) 

1942 
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pressure, parasympathetic hyperst.mulation, a low blood sugar content and an 
increase of cholesterol, urea and ammo acids 

He noted that hypofunction of the thyioid gland and the adienal coitex 
can account foi these changes, while the secietions of the adienal medulla 
and the posterior lobe of the pituitary tend to offset these pathologic 
physicochemical changes 

In accordance with the newer concept of alleigy, Lemome mentioned 
that histammase seems to be of benefit in some cases of food allergy 
He apparently agieed with Elschmg and Woods that sympathetic oph- 
thalmia is due to hypei sensitivity to uveal pigment, and he seemed to 
favor treatment with tuberculin for ocular lesions atti lbutcd to tuber- 
culosis 

M 6 st of the aforementioned authois weie concerned with the antigen- 
antibody reactions which give use to the allergic lesion Also most of 
them stated that eithei histamine or a histamine-like substance is both 
the result of the antigen-antibody reaction and the dnect cause of the 
allergic lesion 

Because histamine is a chemical body of known composition, because 
it has a profound effect on capillary endothelium and smooth muscle 
because it is the probable cause of physical alleigy m many cases 
because it occurs in the body and because it is formed in 01 accumulates 
in the body under certain well known conditions, it is my belief that a 
discussion of allergy from the viewpoint of the etiologic impoitance of 
histamine 01 histamme-like bodies would be complementai y to the studies 
of the authors cited thus far m this article 

Owing to the long domination of medicine by bacteriology, there is a 
widespread belief that because ceitam nucro-oiganisms produce ceitain 
diseases with monotonous regularity similar alleigic lesions must alwa\s 
have the same cause, whethei it be a stieptococcus, a focus of infection 
a specific antigen or a vn us Allei gy, immunology and anaphylaxis have 
been the special province of bacteriologists for so many years that the 
aveiage physician in piactice is scaicely permitted the right to an 
opinion about these matters Dead bacteria or their products have been 
introduced parenterally m vaiymg amounts into eveiy part of the body 
A special esoteric terminology has been developed, which is understood 
only by the allergists and immunologists Many of these mvestigatoi s 
aie not physicians, but they speak authoritatively about clinical lesions 
despite the fact that most of their work has been limited to expenments 
on healthy animals 

Much valuable woik has been done by the bacteriologists and the 
immunologists in the past, particularly with regard to diseases due to 
micio-orgamsms However, many problems cannot be solved by the 
bacteriologic immunologic approach, and I think that allergy is one of 
t iem Despite all the lemarkable advances which have been claimed for 
a ergv in recent yeais, it is my opinion that very little of practical value 
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to ophthalmologists has been discovered All ophthalmologists can lecall 
many cases of iritis or choroiditis in which all “foci of infection” were 
investigated, teeth were removed, tonsils were removed, the prostate was 
massaged, the reactivity to allergens was determined, the diet was 
changed and, as a final gesture, injections of tuberculin were given for 
weeks, months or years In the course of weeks or months the lesion 
subsided, and the “cure” was attributed to the tuberculin or to the 
removal of the teeth or tonsils In other cases no foci of infection were 
removed, no tuberculin was given and the lesion improved in the course 
of weeks or months with the time-honoied remedies Finally, there are 
the cases of iritis, acute retrobulbar neuritis and even death which have 
occurred after the removal of a tooth, the opening of a sinus or the 
parenteral introduction into the body of vaccines or antiserums for 
therapeutic or diagnostic purposes Many such cases have been reported, 
but many, many more have probably occurred and never been recorded 

The mention of an accident which followed injections of tuberculin is 
sufficient to indicate the danger inherent m the use of this substance 
Muncaster and Allen 7 leported the case of a woman of 31 who had been 
given 000002 mg of tuberculin (purified protein derivative) mtra- 
dermally by a school physician As no reaction had occurred forty-eight 
hours later, she was given 0 005 mg For the following ten days the 
patient felt tired and weak Then pain, redness, tearing and photophobia 
developed in the left eye, and a few hours later the right eye was similarly 
involved When she was first seen by the authors, she was found to 
have severe bilateral uveitis She was hospitalized foKthree weeks and 
treated at home for nearly six weeks longer before h er vision improved 
to 20/20 As the vitreous cleared, she was seen to h^.vhx«inal peri- 
arteritis This was the result of a routine tuberculin te|t m an appar- 
ently healthy adult 

Lockhart 8 recently reported the death of a patient following the 
intravenous injection of 0 12 cc of triple typhoid vaccine After a 
rise in temperature and in the pulse and respiration rates, shock 
developed and the patient died, despite the use of epinephrine and 
nikethamide Death was due to coronary thrombosis 

To most physicians allergy means “hypersensitivity” to protein, 
whether of plant, animal or bacterial ongm Therefore cutaneous tests, 
desensitization, removal of foci of infection and various types of shock 
therapy make up the diagnostic and therapeutic approach to allergy 

To me, allergy includes all those aseptic or abacterial lesions in which 
the basic pathologic process can be reduced to the common denominator 

7 Muncaster, S B , and Allen, H E Bilateral Uveitis and Retinal 
Periarteritis as a Focal Reaction to the Tuberculin Test, Arch Ophth 21 509 
(March) 1939 

8 Lockhart, R J Brit J Dermat 51 318 (July) 1939 
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of either increased capillaiy permeability 01 excessive conti action 
(spasm) of smooth .muscle or both Smooth muscle, of course, includes 
the smooth muscle m the arterioles, as well as in the bronchioles and the 
gastrointestinal tract The concept of allergy and its treatment which I 
propose to develop must include as etiologic factors all influences 
chemical, nervous, humoral or climatic — which can cause either mci eased 
capillary permeability or smooth muscle spasm or both Since, except 
for the muscles of the iris and the ciliary body, most of the smooth 
muscle in the eye is found m the walls of the arteries and arterioles, I 
think that allergy of the eye can be interpreted as a problem in vascular 
physiology For this reason, most of this article will deal with physiol- 
ogy and biochemistry and with clinical reports Little reference will be 
made to animal expehments No proof will be offered that the lesions 
to be discussed are allergic except to point out (1) that the basic 
pathologic process of the lesions can be interpreted as a manifestation of 
arteriolar spasm or increased capillary permeability or both, and (2) that 
it is the opinion of some ophthalmologists that the lesions are due to 
allergy 

If the concept of allergy had originated in 1930 instead of in 1903, 
it is not unlikely that recent advances m physiology and biochemistry 
would have made the approach to the problem entirely different The 
years between 1910 and 1930 were characterized by remarkable advances 
m these two important preclmical sciences However, bacteriology was 
a vigorous, rapidly growing branch of medical science long before 1903 
Because anaphylaxis (experimental fatal allergy in animals) was associ- 
ated with the injection of bacterial and other proteins into animals, 
allergy and anaphylaxis became the special proteges of bacteriology. 

If the concepts of allergy and anaphylaxis had not evolved until 1930 
or 1935, or if the recent advances in physiology had preceded the devel- 
opment of bacteriology, it is not unlikely that the various manifestations 
of allergy would have been investigated as problems of physiology rather 
than of bacteriology Only ten years ago Horder 9 said 

What was disease but a state of morbid physiology ? The functions by 
which a man lived in health were the same as those through which he expressed 
his pathologic state 

In a recent article, entitled “The Role of the Terrame in the Develop- 
ment of the Polyneuritides Lecoq and Vignal 10 stated that the consti- 
tution of the “terrain” may depend on racial, hereditary or personal 
antecedents, on temperament, endocrine type, and the neurovegetative 
and reticuloendothelial systems, on the state of nutrition and metabo- 
ism, on pa thologic invasion, and on environmental variations They 

9 Horder Brit M J 1 632 (March 25) 1935 

10 Lecoq, R, and Vignal, O Presse med 48 331-332 (March 27) 1940 
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cited Olmer’s statement that except fot trauma, accidental intoxications 
and acute infection there is really no line of demarcation between the 
normal and the pathologic and that it is often by imperceptible degrees 
that disease is instituted Lecoq and Vignal also stated that m some of 
the avitaminoses the most important factor is not so much the avitamin- 
osis as it is the humoral disturbance resulting from it 

Moreover, Gajdos, 11 eight years ago stated that histamine could be 
considered a specific chemical intermediary between the variability of 
causes and the identity of the leactions of the organism m hyperergic 
diseases He expressed the opinion that histamine is the link between 
cause and effect in certain morbid piocesses, giving to the pathogenesis 
a new orientation, which can be compared with the conception of the 
role of humoral agents in normal physiology, namely, of epmephnne (or 
svmpathm) as a transmitter of sympathetic impulses and of choline 
(acetylcholine) as a transmitter of parasympathetic excitation 

Likewise, Albus 12 has suggested, on the basis of physiologic and 
pharmacologic studies, that the more comprehensive term “histamme- 
susceptible constitution” be substituted for “allergic constitution ” 

Tooke and Nicholls, 13 in discussing changes in the fundus associated 
with cardiovascular Hypertension, refened to Ricker, 14 who stated in 
1927 that the underlying mechanism of both hypertension and inflamma- 
tory conditions is a neurovascular defect Various stimuli cause a 
constriction of all terminal vascular segments (arterioles) The capil- 
laries become fatigued and relax, as occurs after an overdose of epineph- 
rine With constricted arterioles and dilated capillaries theie is slowing 
of the blood stream m the capillary bed The capillaries next become 
more permeable, as a result either of lack of oxygen or of opening up of 
spaces m the capillary walls Depending on the degiee of increased 
capillary permeability, the type of transudate and the degree of slowing 
of the blood stream, Ricker differentiated three stages (1) prestasis, 
or liquor stasis, in which plasma (and' fibrin) aie found m the 
transudate, (2) peristasis, or leukostasis, m which white cells (chiefly 
lymphocytes) also pass into the perivascular tissues, and (3) stasis, or 
rubrostasis, in which erythrocytes pass through the capillary walls 
Krogh confirmed Ricker’s observations In then simplest forms, it must 
be apparent that prestasis causes urticarial lesions, peristasis produces 
lesions characterized by peinascular edema and round cell infiltration 
and stasis results in purpuric lesions Lesions attributed to allergy, 
focal infection, histamine poisoning or overdoses of epinephrine and even 

11 Gajdos, A Presse med 46 509 (April 2) 1938 

12 Albus, G Ztschr f d ges exper Med 108 592 (March 3) 1941 

13 Tooke, F I , and Nicholls, J Am J Ophth 21 395 (April) 1938 

14 Ricker, G Sklerose und Hypertonie der mnemerten Arterien, Berlin, 
Tulius Springer, 1927 
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the lesions of B avitaminosis can be interpreted as due to vaiying 

degrees of prestasis, penstasis and stasis 

In my opinion, all abacterial lesions designated as manifestations of 
allergy show varying degrees of prestasis, penstasis and stasis Moie- 
over, all chemical, nervous or other agents which can cause eithei 
arteriolai spasms or increased capillary peimeabihty or both must be 
regarded as dnect or contributing causes of allergy 

Finally, it must be obvious that the only diffeience between the 
normal and the allergic person is one of degree Every one piobably 
has minor or transitory allergic manifestations during life Allergic 
patients have more severe and more frequent attacks of allergy Funda- 
mentally, the diffeiences between the noimal and the allergic peison are 
quantitative lather than qualitative 


CURRENT CONCEPTS Or ALLERGY AND ANAPHYLAXIS 


Bacterial and Immunologic Aspects — Accoiding to the Seegals , 15 
allergy is a condition of hypei sensitiveness m human beings It defines 
a group of biologic responses in which body tissues have been so altei ed 
by previous contact with an antigen that their subsequent reactions to the 
same inciting agent may be entirely different from those produced by the 
initial contact Among the allergic symptom complexes are seium dis- 
ease and serum accidents, hay fever and asthma, gastrointestinal allergy, 
skm allergy, drug allergy, physical allergy and bactenal alleigy 

It is obvious that If alleigies due to drugs and physical agents are 
to be included m the phenomena of hypersensitiveness the Seegals’ defini- 
tion should be broadened by eliminating all reference to antigen Then 
definition is too limited because it focuses undue attention on antigen- 
antibody reactions 

Beatrice Seegal 10 noted that anaphylaxis is a type of hypei sensitivity 
m animals experimentally produced by the repeated parenteial injection 
of foreign piotems For the purposes of this article, I think it may be 
assumed that allergy and anaphylaxis are fundamentally the same, differ- 
ing only m degree Allergy usually disables the patients , anaphylactic 
shock usually kills the experimental animal 

There are two theories of anaphylaxis, the physical and the chemical 
According to the physical theory, the union of antigen and antibody 
disturbs the colloidal equilibrium of the plasma or the cell protoplasm, 
which, in turn, so mterfeies with normal physiologic activity that ana- 
phylactic shock results According to the chemical theory, a “toxic” 
substance (anaphylactotoxm) is produced by the union of antigen and 


15 Seegal, D , and Seegal, B C , in Gay, F P Agents of Disease and Host 
Resistance, Springfield, 111 , Charles C Thomas, Publisher, 1935, pp 79-112 

SonLfi S w ga ru B r-u C ’ m Gay ’ F p Agents of Dlsease and Host Resistance 
P gfield, 111 , Charles C Thomas, Publisher, 1935, pp 36-78 
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antibody There are many variations of this theory, and many workers 
think that this toxic substance is liberated not from the injected antibody 
but from the animal’s own antibodies, plasma or tissues One school 
believes that this “anaphylactotoxm” is either histamine (Dale) or a 
histamine-like substance (Lewis) 

Topley 17 discussed the histamine origin of hypersensitivity clearly 
and logically After mentioning that the symptoms and lesions of 
anaphylactic shock are constant for a given animal species, irrespective of 
the nature of the sensitizing antigen, and that they differ sharply from 
one species to another, he stated 

Histamine is a relatively simple substance of known chemical constitution 
It can hardly be a mere coincidence that on intravenous injection it mimics so 
closely the syndrome produced by the injection of a nontoxic antigen into a 
sensitized animal 

After noting that the tissues that play the most dramatic part in anaphy- 
lactic shock are exactly those that are sensitive to lustamme, he continued 
as follows 

Whether the cells that are injured and liberate histamine are themselves 
histamine-sensitive, whether minimal injury may so disturb the internal economy 
of cells that it becomes reactive to its own contained histamine, or whether we 
should locate the injury and liberation of histamine in one type of cell, the 
response to the liberated histamine m another, are problems which are not soluble 
at the moment 

He then pointed out that anaphylactoid reactions resemble anaphylactic 
reactions m that the secondary, histamine-like effect is the same An 
anaphylactic or anaphylactoid reaction consists, he stated, 

of a description of cellular injury, differing from case to case accord- 
ing to the reagent employed and the susceptibilities of the experimental animal, 
and a histamine effect, differing from one animal species to another according 
to the distribution of the histamme-sensitive cells but common to all reactions in 
one animal species by whatever reagents they are caused 

In his summary, he stressed the point that the most dramatic features 
of anaphylactic shock are the result not of the antigen-antibody reaction 
itself but of the liberation of histamine by the injured cells and the 
secondary response of the histamine-sensitive cells throughout the body 

Findlay 18 also showed that subcutaneous injections of histamine 
caused the localization of pathogenic bactena and filtrable viruses (which 
were injected intravenously) at the site of the injections of histamine 
He attributed this localization to capillary dilatation and mci eased capil- 

17 Topley, W W C An Outline of Immunity, Baltimore, William Wood 
& Company, 1933, pp 192-223 

18 Findlay, G M J Path & Bact 31 633 (Oct ) 1928 
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lary permeability Topley 10 also noted that a diminished oxygen supply 
to tissues allowed organisms to grow better This suggests that bacterial 
invasion of tissues may be secondary to circulatory impairment, espe- 
cially when relatively nonvirulent micio-orgamsms are the invaders 
Beatrice Seegal 10 noted Drinker and Bronfenner’s lepoit that 
amyl nitrite relieved anaphylactic shock in the rabbit She also men- 
tioned that rats are refractory to anaphylaxis and must be kept on a 
diet deficient m vitamin B before shock can be induced Rats can be 
sensitized if the adrenal glands are removed Thyroidectonuzed guinea 
pigs cannot be actively sensitized She further noted that all the pathologic 
and physiologic manifestations of anaphylactic shock may be referred 
to contraction of smooth muscles and increased capillary permeability 
It is of some interest that in 1914 Mautner and Pick, 20 m treating 
anaphylactic shock, obtained good results from the vasodilating action 
of nitrites This agrees with the work of Drinker and Bronfenner 
In both observations therapy was directed toward smooth muscle spasm 
rather than desensitization 


Physiologic Aspects — Evans 21 stated that Dale and his co-workers 
have reported that m the cat histamine causes arteriolar constriction, 
capillary dilatation, increased capillary permeability, edema and hemo- 
concentration Plasma, white cells and even red cells pass out into the 
tissues Capillary tonus is better maintained, however, in the presence 
of well oxygenated blood containing minute amounts of epinephrine 
According to Landis, 22 lack of oxygen m the circulating blood causes 
the same capillary changes 

In 1910, and again m 1919, Dale and Laidlaw 23 commented on the 
similarity between histamine shock and anaphylactic shock In 1929 
Dale “ 4 concluded that the intracellular antigen-antibody reaction causes 
intracellular injury which liberates histamine and other substances 
These other substances” may account for the signs which are observed 
m anaphylactic, but not in histamine, shock 

In 1931 Best and McHenry 25 reviewed the physiologic aspects of 
histamine in an article based on over 400 original references They 
mentioned that histamine can be obtained from nearly all the tissues 


19 Topley, 17 pages 248-249 

20 Mautner and Pick, cited by Sollmann, T A Manual of Pharmacology, 
ed 2, Philadelphia, W B Saunders Co, 1922, p 446 

21 Evans C L Recent Advances m Physiology, ed 4, Philadelphia, P 
Blakiston s Son & Co, 1930 

22 Landis, E M Physiol Rev 14 404 (July) 1934 

1918-19?9 le ’ H H ’ 3nd LaidIaw > p p Histamine Shock, J Physiol 52 355, 

19 » Me ' H H La ”«* 1 »» <J«k 8) , 1233 (June 15) , 1285 (June 22) 
25 Best, C H , and McHenry, E W Physiol Rev 11 371 (Oct ) 1931 
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of the body (skin, intestinal mucosa, intestinal contents, white blood 
cells, feces, muscle, lung, liver, spleen, brain and nervous tissue) It is 
probably the substance of Lewis, and it is set free by antidromic nerve 
impulses, axon reflexes and trauma Certain gram-negative bacteria 
produce it from histidine by decarboxylation It is produced m the skm 
as a result of exposure to cold air or cold water and also by ultraviolet 
lriadiation While histamine may be fatal if given intravenously in 
even small amounts, the body apparently can neutralize it, since large 
quantities may be formed in or introduced into the intestine without 
causing symptoms Its lemoval is probably oxidative, either directly or 
through the mediation of histammase Oxygen accelerates the histamine- 
histammase reaction, and oxygen seems to be a physiologic antidote for 
histamine 

For the guinea pig, which is most susceptible to anaphylactic shock, 
the approximate minimal lethal dose is about 0 3 mg of histamine per 
kilogram of body weight, for the white rat, which is almost immune to 
anaphylactic shock, the minimal lethal dose is 300 mg per kilogram 
of body weight This last fact supports indirectly the theory that 
anaphylactic shock and histamine are closely related 

Moon 26 notes that m 1911-1912 Dale and Laidlaw 27 stated the 
belief that the "action of histamine typifies the effects of a large class of 
substances These include bacteria and their products, extracts of 
various tissues, foreign serums and other proteins, and peptones and 
other products of protein cleavage All these apparently unrelated sub- 
stances have one featuie in common The} injure the capillar} 
endothelium 

Moon also noted 26 

suitably large doses of adrenaline [epinephrine] will produce a condition 
of circulatory failure indistinguishable from shock Adrenalin may pro- 

duce maximal arterial constriction of such degree that the tissues suffer from 
anoxia If the lack of oxygen is of sufficient duration and degree, atony of the 
capillaries and venules will develop m the areas affected 

He also mentioned that Cannon had endorsed this as the probable 
explanation of circulatory failure following injections of epinephrine 
and had suggested that overactivity of the sympathicoadrenal system 
is a factoi resulting from pam, strong emotions and other conditions 
From the preceding paragraph it must be apparent that epinephrine 
•which in small doses is a physiologic antagonist of histamine, m large 
doses is a synergist, since the two substances cause the same arteriolar 

26 Moon, V Shock and Related Capillary Phenomena, New York, Oxford 
University Press, 1938 

27 Dale, H H , and Laidlaw, P P J Phvsiol 41 318, 1910-1911 , 43 182, 
1911-1912 
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and capillary changes This fact may explain why allergic patients 
become “epinephrine fast ” 

Moon, of course, referred to a general shocklike condition which 
resulted from intravenous injection of epinephrine In 1940 Cohen and 
Waterstone 28 noted that local changes occurred in the skm after injec- 
tions of epinephrine They reported the cases of 2 Negro women with 
asthma in whom an area of edema developed at the site of mtradeimal 
and subcutaneous injections of epinephrine, followed by local tissue 
necrosis These authors compared the lesions to the Arthus phenomenon 
From their description, the lesions also resembled a strongly positive 
tuberculin reaction They attributed the lesions to anaphylaxis Obvi- 
ously, they can be attributed to physiologic reactions u Inch were patho- 
logic m degree 

It may be recalled that Gajdos 11 stated that histamine was the link 
between cause and effect in certain allergic processes 

Corelli 29 reported that the subcutaneous injection of 0 8 or 1 0 mg 
of histamine m 14 cases of erythema nodosum attributed to rheumatic 
fever or tuberculosis intensified the preexisting lesions and caused the 
appearance of new lesions Moreover, it intensified positive reactions to 
subcutaneous and mtradermal tuberculin tests Possibly the tuberculin 
test is really a test for hypersensitivity to histamine ' 

It should also be pointed out that histamine is effective m minute 
amounts Pickering 30 produced headache by injecting 0 1 mg mtia- 
venously, and Maijala 31 reported a case in which the patient died after 
receiving 0 8 mg subcutaneously Moreover, Peters and Van SI) ke 32 
said 


Dale, Abel and their associates have shown that it [histamine] is not 
only highly toxic, but that it has, m minute amounts, such effects on blood pres- 
sure, on the contractibihty of smooth muscle and on capillaries that it ma\ 
perhaps, be classed with the hormones 

In 1941, Urbach, Herrman and Gottlieb 33 discussed hypersensi- 
tiveness to cold, noting that this may be due to an effect of histamine 
They stated 


under given pathologic conditions the tissue’s own protein can undergo 
alteration, and under the influence of physical agents this altered protein produces 

28 Cohen, A E , and Waterstone, ML J Allergy 11 393 (May) 1940 

29 Corelli, F Policlmico (sez med ) 44 491 (Oct 1) 1937 

30 Pickering, G W , and Hess, W Brit M J 2 1097 (Dec 17) 1932 

31 Maijala, P Nord med tidskr 16*1287 (Aug 13) 1938 

- Pete SJ P and V . an Slyke ’ D D Quantitative Clinical Chemistrv 
, TA ^ 1 iams & Wilkins Company, 1931, vol 1, p 398 

r E ’ Herrman > M F . and Gottlieb, E M Cold A1W™ „ a 

Co d Pathergy, Arch Dermat & Syph 43 366 (Feb ) 1941 gY d 
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a histamine-like substance which elicits, for instance, cutaneous manifestations 
Under the heading of cold pathergy, they stated 

Predisposing factors, such as previous infections and other diseases, can bring 
about a certain degree of instability in the peripheral neurovascular system 
Physical agents are thus enabled locally to elicit abnormal neurovascular reactions 

They also state that “not in every case of hypersensitiveness is the con- 
dition to be considered as allergic, 1 e , based on antigen-antibody 
reaction ” 

Later m the same year Harkavy 34 emphasized the role of the blood 
vessels in bronchial asthma with these words 

Since, therefore, the blood vessels appear to be the primary site of the 
allergic reaction, it may be reasoned that any organ in the body may become a 
shock tissue if the blood vesssels supplying it have become sensitized 

In some of his cases, m addition to the pulmonary lesions, there appeared 
hyperergic vascular lesions m the skin, such as hemorrhagic necrosis (1 
case), purpura, urticaria and angioneurotic edema (4 cases) and peri- 
arteritis nodosa (1 case) Aftei mentioning the property of histamine- 
like substances m initiating smooth muscle spams and increased capillary 
permeability, he stated that the hemopoietic tissues also participated in 
the generalized allergic response and that “the bone marrow may there- 
fore be regarded as a shock organ which may react under allergenic 
stimulation by multiplication of its cellular elements or by suppression ” 
(In other words, agranulocytosis, leukopenia, leukocytosis, eosinophilia 
and even leukemia may all be due to the same type of stimulus, but 
quantitative variations in the stimulus and the response of the bone 
marrow account for marked variations m the hemogram (W F D ) 

Harkavy concluded that not only the bronchi but the myocardium, 
serous membranes, joints, skin and nervous and hemopoietic systems 
may be involved in the more generalized vascular reactions and that 
distinct syndromes may arise which may be reversible or irreversible 
He expressed the belief that the various lesions in his cases represented 
hyperergic vascular responses 

All the available evidence indicates that allergy resembles a localized 
manifestation of histamine poisoning Tiny amounts of histamine may 
be of physiologic importance m regulating capillary permeability In 
large amounts histamine acts as a “toxin” by increasing capillary 
permeability beyond physiologic limits It causes tissue anoxia Lack 
of oxygen can cause the same type of lesions Oxygen is a physiologic 
antagonist of histamine All agents which can cause increased capillaiy 
permeability and tissue anoxia may be concerned in the production of 
allergic lesions As Moon 26 has said “ many phenomena called 

34 Harkavy, J Vascular Allergy, Arch Int Med 67 709 (April) 1941 
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toxic are essentially anoxic” Alleigy must be included among these 
phenomena 

It is not unreasonable to assume that any factors which would tend 
to relieve capillary and tissue anoxia should be of value in the treatment 

of allergy 

FOCAL INFECTION AND ALLERGY 


It is impossible to discuss allergy without mentioning focal infection 
because of the belief of many allergists that the subject becomes sensi- 
tized to bacterial products which are formed in the focus and later trans- 
ported by the blood stream to other parts of the body Countless 
experiments have been done on healthy animals to prove that ocular 
lesions are due to distant “foci of infection” and that “elective localiza- 
tion” is a fact, rather than just a hypothesis It is true that removal 
of foci of infection is sometimes followed by subsidence of an ocular 
lesion It is also true that in many instances the ocular lesion is mot 
affected by such an operation, and m a few instances the removal of a 
tooth or the “cleaning out” of a sinus is followed by the development 
of an ocular lesion which the operation is supposed to cure 

With regard to surgical procedures on the sinuses for acute retro- 
bulbar neuritis, Benedict 35 reported that operations on normal sinuses 
were fully as effective as operations on diseased sinuses He concluded 
that this therapy was nonspecific and that improvement could be 
attributed to the hyperemia resulting from the trauma and the absorption 
of blood In other words, the operation acts by means of autoliemo- 
therapy and is similar to foreign protein therapy 

Schmidt 36 came to the same conclusion regarding the removal of 
infected dental roots for chronic iridocyclitis and other conditions He 
broached the question as to whether or not the loss of blood, its absorp- 
tion and the necrosis of tissue following dental treatment might be the 
equivalent of nonspecific parenteral foreign protein therapy 

Charlm 37 pointed out that ocular lesions attributed to dental infection 
contained no germs 

Lagrange and Goulesque 38 expressed the opinion that foci of infec- 
tion m the teeth and sinuses act reflexly by causing antidromic impulses 
via the sensory fibers of the fifth nerve, either by axon reflexes or by 
overachon of the sympathetic nervous system, to cause ocular lesions 
However, they asserted that hematogenous transfer of the exciting agent 
can explain lesions of the eyes due either to near or to distant primary 


35 Benedict, W L Retrobulbar Neuritis and Disease of the Nasal Accessory 
Sinuses, Arch Ophth 9.893 (June) 1933 accessory 

a ? rf?? ndt ’ K Khn Monatsbl f Augenh 93:191 (July) 1934 abstracted 
Arch Ophth 13 887 (May) 1935 ’ aDstracted > 

37 Charlm, C C Arch de oftal de Buenos Aires 11 251 (May) 1936 
agrange, H, and Goulesque, J Ann d’ocul 175 493 (July) 1938 
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foci of infection Their 3 patients with iridocyclitis improved only after 
operation on the sinuses Two of their patients were receiving antisyph- 
llitic treatment at the same time Their patients probably improved for 
the reasons suggested by Benedict and by Schmidt as to the modus 
operandi of removal of foci of infection 

In 1918 Evans 39 stated 

[in cases of iritis, iridocyclitis, choroiditis, retires, retrobulbar neuritis and 
postoperative iridocyclitis] no organisms have been found in the blood or in the 
[anterior] chamber in these cases and truth to tell we have not yet been able to 
prove conclusively their bacterial origin 

In 1933 Evans, 40 after pointing out the defects m the theory of focal 
infection, suggested 

(a) Secondary lesions result primarily from “lowered vitality or resis- 
tance” of the tissues secondarily affected (b) Lowered vitality is due to defect 
of “trophic influence” or to reflex antidromic impulses Antidromic impulses appear 
to dislocate vascular reflexes and cellular activiti ( c ) The vascular reflex is an 
essential factor in the maintenance of sympathetic balance, though probablv other 
undetermined factors are also concerned ( d ) The vascular state of the tissues 
can be influenced through short and long axon-reflexes The short axon-reflex 
is salutary and protective The long axon-reflex, antidromic and noxious, accounts 
for the incidence of the secondary lesion on the same side as the primary lesion 

There is much truth m the conclusion of Evans, and he deserves 
credit for trying to explain the lesions attributed to focal infection as 
manifestations of disordered physiology, rather than confusing the issue 
with ultrascientific, but clinically obscure, words and phrases Since 
antidromic impulses liberate histamine, it will become apparent that his 
approach and my approach to this subject of allergy have much in 
common 

It has been said that the teeth, tonsils and sinuses are the favorite 
points of operative attack because they are readily accessible The lower 
part of the gastrointestinal tract is loaded with micro-organisms of the 
colon group of bacilli (which are known to produce histamine) Cer- 
tainly, this region of the body must be considered in any theory of focal 
infection A praiseworthy note of caution with regard to operations on 
“foci of infection” was recently sounded by Reimann and Havens 41 
After a comprehensive survey of the literature, these authors stated 

m the light of present knowledge, the removal of such local infections in 
the hope of influencing remote or general symptoms and disease must still be 
regarded as an experimental procedure not devoid of hazard 

39 Evans, J J Birmingham M Rev 83 1 (Jan -Feb ) 1918 

40 Evans, J J j Birmingham M Rev 8 252 (Dec ) 1933 

41 Reimann, HAA , and Havens, W P Focal Infection and Systemic 
Disease A Critical Appraisal, JAMA 114 1 (Jan 6) 1940 
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“shock” therapy of allergic diseases 

As mentioned m the preceding section, operations on foci of infection 
can be interpreted as equivalent to nonspecific parenteral foreign protein 
therapy or to autohemotlierapy For many years intravenous injections 
of typhoid vaccine and intramuscular injections of boiled nulk have been 
the favorite weapons for combating allergic inflammations of the uveal 
tract, optic nerve and cornea As a modification of this therapy, diph- 
theria antitoxin is used m treatment of sympathetic ophthalmia, and vac- 
cines other than typhoid are given subcutaneously for a host of conditions 
Except for the fact that the patient knows something is being done 
to him, it is still a question m my mind as to the real value of these 
procedures Moreover, they are not devoid of danger, and when used 
for extraocular lesions they have been known to produce the type of 
lesions which they are supposed to cure Furthermore, death has 
occasionally occurred after any one of the types of shock therapy for 
ocular, as well as extraocular, lesions 

Ten yeais ago Irons 42 collected 140 instances of harmful results, 
including a number of cases of death, following subcutaneous injection 
of vaccines In 17 cases asthma occurred in persons not previously 
known to have suffered from the condition Irons noted that Benedict 
and Rucker reported that foreign protein therapy seemed to be most 
effective with patients seen early in a first attack of iritis rather than 
with patients whose disease had been active for several months oi 
patients who had suffered from previous attacks As Irons said 42 

there is noted a group of favorable cases in which from the natural 
history of the disease improvement would be most likely to be expected 

Furthermore, in discussing arthritis, both atrophic and hypertrophic, 
which has been compared with iritis and scleritis by many ophthalmol- 
ogists, Irons said 42 


While infection is believed by some to be one of the chief factors respon- 
sible for the former of these two [atrophic type], m both groups other factors 
including heredity, poor nutrition, metabolic disturbances [and] impaired local 
blood supply to mention but a few, play a large part m the production 

of joint disease and disability 


In an earlier section of this article, reference was made to Lock- 
hart s 8 case, m which death followed intravenous injection of triple 
typhoid vaccine and to Muncaster and Allen’s 7 case, in which bilateral 
uveitis and periarteritis developed after routine tuberculin test Sedan 
and Koutseff 43 reported an allergic reaction of the iris following urethral 
1 ation m a man of 56 who had a chronic periurethral infection and 
w 0 had P r evi °usly had several attacks of acute iritis I can recall 2 


1? Ir ° n , S * E t E Bu11 New York Acad Med 7 412 (June) 1931 
Ophth 0 ™' ar A " ergy New Observatrons, Arch 



566 


ARCHIVES OF OPHTHALMOLOGY 


similar cases, as well as a case in which acute intis developed in less 
than forty-eight hours after removal of an “infected” tooth 

Brown 44 mentioned that 20 per cent of 75 patients with diphtheria 
who had received diphtheria antitoxin had papilledema and 10 per cent 
complained of “blurriness” of vision He ascribed the lesions to vascular 
dysfunction 

Theodore and Lewson 4S reported the case of bilateral fibrinous 
iritis which devoloped as an accompaniment of serum sickness twenty- 
two days after the patient ha'd received 80,000 units of type I anti- 
pneumococcus serum intravenously The patient also had had serum 
sickness nine days after receiving the serum These authors mentioned 
Brown’s report, Mason’s report, in which 3 patients had optic neuritis 
after receiving antiserums, and Bedell’s case, m which bilateral retinal 
edema with hemorrhages developed after an injection of tetanus 
antitoxin Theodore and Lewson’s patient did not respond to adminis- 
tration of ephedrme by mouth and instillations of epinephrine in the 
eyes, but he did respond rapidly to atropine and hot compresses 

Similar reactions to vaccines, antiserums and injections of foreign 
protein, both ocular and extraticular, have been reported so often that 
a monograph could be written on this phase of the subject alone 
All are probably manifestations of vascular dysfunction, due to varying 
degrees of arteriolar spasm and increased capillary permeability, with 
resulting tissue anoxia 

Moon 26 stated that severe reactions following foreign protein 
therapy are probably due to arteriolar constriction, followed by arteriolar 
relaxation Insulin, metrazol and other types of convulsive therapy 
probably act similarly, but it is not the arteriolar constriction but the 
succeeding arteriolar dilatation (which occurs just this side of death) 
which is responsible for the beneficial results in the treatment of nervous 
and mental diseases reported by many authors 

Even heat therapy, which is fashionable at the moment, and which 
is basically similar to foreign protein therapy and probably fully as 
dangerous, is used at times in treating allergic ocular lesions Histamine 
may be the culprit here Many workers have postulated that histamine 
is the cause of shock following severe burns Hildebrandt 46 recently 
reported that both diathermy and short wave therapy increased the 
histamine content of the blood by several hundred per cent in animal 
experiments 

44 Brown, A L Am J Ophth 8 614 (Aug ) 1925 

45 Theodore, F H , and Lewson, A C Bilateral Iritis Complicating Serum 
Sickness, Arch Ophth 21 828 (May) 1939 

46 Hildebrandt, F The Pharmacology of Short Waves, JAMA 112 
1274 (April 1) 1939 
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Warren, Carpenter and Boak 47 reported that herpes developed m 
46 2 per cent of 411 patients given 545 treatments with fever artificially 
induced by physical methods In 3 of the patients herpetic lesions of 
the cornea, and m 2 congestion of the sclera, developed Fifteen of 
the group with herpes showed mild symptoms of meningoencephalitis, 
and 8 patients without herpes had symptoms of meningoencephalitis 
In 2 patients (not m this series) delusional states developed , 1 required 
restraints for two days These authors attributed the herpes to a virus ' 
Why not histamine 7 

Ebaugh, Barnacle and Ewalt 48 lepoited that there weie 399 
delirious reactions in 350 patients who had received 2,585 treatments 
in the Kettering Hypertherm The average duration of the reactions 
was about one hour Ten patients had severe reactions The authors 
concluded that “fever exaggerates the subject’s outstanding personality 
characteristics ” 

Suppose that heating the tissues does produce an increase in 
histamine, and suppose it does cause “mental episodes” to occur Is 
there any evidence that “mental episodes” which are not due- to artificial 
fever therapy are produced by histamine 7 The literature supplies 
some evidence 

As early as 1933 Watt 49 suggested that histamine toxemia (prob- 
ably of intestinal origin) was the cause of severe mental depression 

In 1934 Davidson 50 discussed acute death m 22 “excited” patients 
with mental disease, death was attributed to “exhaustion” Various 
organs, including the central nervous system, showed edema and 
congestion He attributed the lesions to “capillary toxicosis,” endog- 
enous in origin, and concluded “ we may perhaps identify them 
[the toxic substances] with the H-substance of Lewis ” 

Shulack 51 confirmed the observation that cerebral congestion was 
the presenting pathologic feature in these cases, and in an editorial m 
the British Medical Journal 52 it was stated that Jahn and Greving had 
noticed a similarity between these pathologic changes and histamine 
poisoning in animals 

Collms 1,3 reported the case of a patient with mild disseminated 
sclerosis who became paralyzed in all four limbs and anesthetic over 

47 /T } Varren ' S L ’ Carpenter, C M , and Boak, RAJ Exper Med 71 
155 (Feb) 1940 

48 Ebaugh, F G , Barnacle, C H , and Ewalt, J R Psychiatric Aspects of 
Artihcial Fever Therapy, Arch Neurol & Psychiat 39 1203 (June) 1938 

49 Watt, J C Brit M J 1*896 (May 20) 1933 

50 Davidson, G M Am J Psychiat 91 41 (July) 1934 

„ N R Psychiatric Quart 12 282 (April) 1938 

2 751 (Oct 8) S aaS " Ve ’' Dea ‘ h m ExC,ted Pat,enls ' edltoral . Bnt M j 

53 Collins, R T Bull Neurol Inst New York 7 291 (Dec ) 1938 
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most of the surface of the limbs after his eleventh three hour treatment 
with the Vapotherm at a temperature of 104 F Collins noted that 
anoxia or alkalosis might explain the findings His final conclusion was 

Hyperthermia is a powerful therapeutic agent and mav do injury to 
nervous tissue 

In this section, many conditions outside the field of ophthalmology 
have been discussed An attempt has been made to indicate that 
“shock” therapy produces lesions which resemble pathologically the 
ocular lesions attributed to allergy All these accidents are manifesta- 
tions of tissue anoxia All can be the result of varying degrees of 
arteriolar spasm and increased capillary permeability Many can be 
attributed to histamine Histamine is probably the cause of many 
ocular and extraocular allergic lesions Allergic lesions are due to 
capillary anoxia, the symptoms are due to the resulting tissue anoxia 
It does not seem reasonable to treat allergic lesions of the eyes with 
therapeutic agents which not infrequently cause similar ocular or 
extraocular lesions m persons previously free of such lesions As 
Horder 64 said in 1933 regarding shock therapy, some modern treatments 
consist in “seeing what can be done by direct action severed from 
physiological principles ” 

ACUTE CONGESTIVE GLAUCOMA 

During the past fifteen years many clinicians have stated that acute 
glaucoma can be regarded as a localized intraocular vascular catastrophe 
Because epinephrine caused dilatation of the pupil of the sound eye m 
12 of 15 cases of unilateral glaucoma, Knapp 55 concluded that suscepti- 
bility to epinephrine might be present long before the usual clinical signs 
of glaucoma were apparent Gifford 56 stated the opinion that vascular 
disturbances are important and that the effects of nervous influences on 
ocular tension are probably mediated by an action on the blood vessels, 
especially the capillaries Changes in blood chemistry may alter capillary 
permability, swelling of the vitreous may be a factor, and low giade 
“inflammation” may play a part by producing venous stasis or increased 
capillary permeability or both Gifford also stated that several factors 
may play a role m any given case, accounting foi the clinical differences 
among patients and their variable response to treatment 

In 1931 Goldenbuig 57 gave the results of a study of 12 cases of 
congestive glaucoma Every case presented definite evidence of altera- 

54 Horder Brit M J 1 859 (May 20) 1933 

55 Knapp, A Arch Ophth 50 556, 1921 

56 Gifford, S R The Pathogenesis of Glaucoma, Arch Ophth 3 88 
(Jan ) 1930 

57 Goldenburg, M Am J Ophth 14 944 (Sept ) 1931 
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Hon of the vascular system, such as changes in the capillaries of the 
skin, increased blood pressure, sclerosis of the largei thoracic vessels, 
asthma (in 1 case) and hay fever (in 1 case) His conclusion was 

the inherent cause of glaucoma lies in alterations in the capillaries, par- 
ticularly of the ciliary body, these alterations consisting of an increase in per- 
meability with a resulting swelling of this body, thus encroaching on 

the avenues leading to the canal of Schlemm , 

In an eailier paper Golden burg 58 mentioned that this abnoimal 
dilatation and permeability of the uveal capillaries weie due to a stimulus 
which might be toxic, hormonal oi nervous 

Friedemvald 59 discussed 11 eyes which had been lemoved after 
attacks of acute glaucoma In the eailier and more acute stages serous, 
hemorrhagic and fibnnous extravasations were present in the ciliary 
piocesses He attributed the intraoculai pathologic process to a capillary 
poison because immediately after a tension-reducing opeiation on such an 
eye massive edema of the conjunctiva often occurs He found that mtra- 
cutaneous injection of aqueous from an eye with acute glaucoma into 
the same patient caused an urticaria-like wheal to form, which increased 
m diameter from 3 to 7 5 mm in seventeen minutes Noimal aqueous 
and saline solutions did not produce similar whealmg He concluded 50 

Since no lesions of larger vessels were found, one must conclude that 
the extravasations and the edema fluid are derived from the capillaries Since 
capillary walls are known to be impermeable normally to the protein elements of 
the blood plasma, the permeability of the capillary walls has been increased 
Vasomotor influences cannot be eliminated, but in some cases 

of acute glaucoma a transportable vasotoxic substance is demonstrably present 
m the intraocular fluids Whether this is the cause or the result of the glaucoma 
cannot at present be determined 


Friedenwald and Pierce 00 also reported that injection of lustamme 
into the vitieous of animal eyes caused a prompt and prolonged rise 
m tension, followed by a fall to below normal When histamine was 
injected into the antenor chamber, there was a rise m tension of short 
duration, a fall and then a second rise to noimal or above normal/ 
and there was also edema of the cornea and conjunctiva They noted 
that when different animals of the same species were given the same 
close of histamine under conditions as nearly identical as possible pro- 


I Clinical and 
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found variations in the degree of reaction were observed This last 
fact, I believe, speaks for a variation in hypersensitivity to histamine 

In my opinion, the sudden release at operation of aqueous containing 
histamine or a histamine-like substance explains the not uncommon 
development of acute glaucoma in the second eye shortly after operation 
on the first eye In these cases the arterioles and capillaries are 
hypersensitive to histamine, and the vessels in the ciliary body are 
more sensitive than those m other tissues of the body It is not unlikely 
that acute glaucoma and acute cychtis are closely related Glaucoma, 
however, is a capillary rather than an arteriolar disease Because it 
often occurs in persons of the older age group, the arterioles, having 
thickened walls, cannot go into complete spasm Acute glaucoma 
represents prestasis and/or stasis Cychtis and iridocyclitis are due 
to both arteriolar spasm and increased capillary permeability These 
are manifestations of peristasis, or leukostasis In acute glaucoma the 
eye is hard and the condition is analogous to an urticarial wheal Because 
the arterioles are relatively patent, fluid can reach the capillaries, where 
it leaks out In iridocyclitis there is also arteriolar spasm, little or 
no fluid gets to the capillaries , so it cannot leak out into the ciliary 
body and aqueous in large quantities, and hypotony occurs Atropine 
is of value in the treatment of iridocyclitis, it is also indicated in the 
postoperative treatment of acute glaucoma Is this because atropine 
has the side effect of dilating blood vessels 7 

My only criticism of the experimental work of Fnedenwald and 
Pierce is that clinical conditions were not duplicated If histamine 
is the cause of acute glaucoma, I think that it is formed elsewhere in 
the body and then transported by the blood to the ciliary body, where 
it first acts on the capillaries, and possibly the arterioles, causing edema 
of the ciliary body, and that its occurrence m the aqueous is secondary, 
not primary Injection of histamine into the vitreous or the aqueous 
does not simulate clinical conditions 

In 1933 Duke-Elder 61 stated that a histamine-like substance could 
explain the rise of intraocular pressure which occurs after one produces 
total cessation of the intraocular circulation and that this substance was 
related to the H-substance of Lewis He noted that axon reflexes, 
initiated by stroking the iris, caused a rise of tension in animal eyes 
Presumably, axon reflexes and antidromic impulses liberate histamine 
at sensory nerve endings While I agree with Duke-Elder that histamine 
can produce hypertension of the eye, I think that stopping the circulation 
produced intraocular anoxia and that this would suffice to cause 
increased capillary permeability 

61 Duke-Elder, W S Brit M J 1 879 (May 20) 1933 
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A year later Evans and Evans 02 stated 

The essential lesion m acute congestive cedema may be said to be an “angio- 
neurotic oedema oculi” This might be more specifically defined as chemico- 
nervous 

Venous stasis appears to be the primary factor, but it may be secondary 
or at least only contributory to arteriolar contraction and capillary dilatation and 
increased permeability, due to disturbance of the sympathetic and parasympathetic 
balance of the innervation of these vessels A further factor may be the presence 
in excess of histamine bodies m the capillary area 

the trigger action which results in stasis and capillary transudation 
is supplied by nervous impulses from the higher centers or from periph- 

eral nerve impulses and antidromic impulses 

They also mentioned that epinephrine may constrict arterioles tempo- 
rarily but that secondary congestion often follows its use 

After stating that histamine causes both arteriolar constriction and 
increased capillary permeability, they suggested 02 

release of histamine in the tissues is an important exciting fac- 

tor in the initiation and maintenance of the angioneurotic oedema of the eye which 
constitutes congestive glaucoma 

Acetyl-choline is the physiological antagonist of adrenalin [and of histamine]. 
It produces dilatation of arterioles and constriction of capillaries It 

is for these reasons that it reduces venous congestion and capillary stasis 

They mentioned the hypothesis, well known today, that physostigmme 
enhances the effect of acetylcholine by inhibiting the esterase and that 
the substance causing contraction of the pupil and dilatation of the 
arterioles may well be not physostigmme itself but acetylcholine, the 
survival of which it promotes These authors then reported several 
cases of acute glaucoma in which more or less temporary benefit was- 
obtained with subconjunctival or intramuscular injections of acetyl- 
choline 

In a more recent article, Evans 03 stated that the causes of acute 
congestive glaucoma are those of capillary and venous stasis and that 
the ocular changes are due to a disturbance of the local circulation. 
Decompensation of the production of aqueous or its removal from 
the eye is the only feature common to a number of distinct conditions 
He also located the essential pathologic process m the capillaries and 
venules Emotional instability at the menopause or later and the action 
of hormones on blood vessels are also factors Arteriosclerosis probably 
plays a role The factors involved may be central or blood borne, as 
m the case of hormones, “toxins,” vitamins and histamine Closure of 

nitration angle is a secondary result of glaucoma, but an important 
complication 


63 I "5 EvanS ’ P J Tr 0phth Soc U Kingdom 54 527, 1934 
63 Erans, P J Brit J Ophth 23 745 (Dec) 1939 
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Weinstein 64 could find no relation between hypertension and glau- 
coma He agreed with Muller and Parrisius, who showed by capillanos- 
copy that the vasomotoi instability of glaucomatous patients is a 
characteristic peculiarity Moreovei, he stated that the acute capillary 
dilatation observed during attacks of glaucoma is possible only with an 
elastic vessel wall, and not with the ligid, brittle walls of arteriosclerosis 
He noted that of 3,254 glaucomatous patients 60 per cent were women 
and that 80 per cent of the acute attacks occuried in women at the time of 
the climacteric Because of the preponderance ot cases in wmmen 
Weinstein expressed the belief that an endocrine factor is important 
During the climacteric there is vasomotor instability, as shown by 
“congestion,” perspiration and other vasomotor reactions 

He also mentioned the relation of glaucomatous attacks to cold 
weather and noted that this indicates vasomotor instability of the 
capillaries Bi uckner 06 had commented earlier on this -well known 
relationship, mentioned in 1902 by Steindorft, w r ho said that cooling 
of the body produced a disturbance in blood flow Brucknei stated 
that sensitiveness to weather is an individual insufficiency which tends 
to increase with age The w'oik of Horton, Browm and Roth, 08 who 
proved that hypersensitivity to cold is due to histamine produced in 
the skin and carried by the blood to other parts of the body, would 
seem to indicate that histamine is the responsible agent in cases of 
acute glaucoma associated with chilling of the face or body 

Luedde 07 recently said that glaucoma is an mtiaocular edema w r H h 
inadequate drainage and may be caused by geneial or local conditionb 
which influence capillary permeability or obstruct the drainage of 
aqueous He stated that capillary permeability may be affected by 
vasomotor disorders l elated to nervous or chemical stimuli, to posture 
oi to trauma, as well as by toxic or nutritional alterations of the blood 
plasma, which may alter the mtracapillary colloid osmotic pressure of 
the blood 

Kirwan, 68 in reporting on glaucoma in cases of epidemic drops_> 
noted that the dropsv w^as due to eating rice which contained a toxin 
apparently formed by a spore-formmg, giam-positive proteolytic bacillus 
of the vulgatus group, which is commonly found m diseased rice The 
bacillus was found m the mine and stools of a number of patients This 

64 Weinstein, P Brit M J 1 436 (March 4) 1939 

65 Bruckner, A Physiologic and Clinical Ophthalmologic Problems in Rela- 
tion to Individual Variability, Arch Ophth 20 912 (Dec ) 1938 

66 Horton, B T , Brown, G E , and Roth, G M Hypersensitiveness to Cold 
JAMA 107 1263 (Oct 17) 1936 

67 Luedde, W H Am J Ophth 23 388 (April) 1940 

68 Kirwan, E W O’G Primary Glaucoma — A Svmptom of Epidemic 
Dropsy, Arch Ophth 12 1 (July) 1934 
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toxin is “soluble in water, resembles histamine and causes a cardio- 
capillarj crisis ’ ” A vitamin deficiency mat ha\ e been the basic factor 
Since all patients w ith epidemic dropsy do not have glaucoma, Kirwan 
stated that m some cases “the toxins show ed a special predilection foi 
the intraocular endothelium ” 

Later, Kirwan and Mukerjee 00 assumed that a toxic agent in the 
plasma produced the capillary dilatation and increased capillary perme- 
ability of glaucoma associated with epidemic dropsy They leferred 
to Chopra and De, who found a histamine-like base in the blood in cases 
of epidemic dropsy 

Also, Ridley 70 noted that Ryecroft, m 1934, found a vasotoxic 
substance m the aqueous m 3 out of 4 cases of acute glaucoma Ridle\ 
stated that this substance resembled histamine 

Kraupa 71 reported on a condition he called glaucoma allergicum 
This was a serous cyclitis with opacities m the vitreous and keratitic 
precipitates but without posterior synechias 

Weekers and Baiac 72 presented a case w'hich they considered one 
of Qumicke’s edema inside the eye Both eyes were lost They sug- 
gested the term “paroxysmal intraocular edema” to differentiate the 
condition from cyclitis and other forms of glaucoma They referred 
to Kraupa’s case and mentioned a case of Bailhart’s in which there was 
edema of the conjunctna that underwent -variations parallel to those 
of the glaucoma 

Schroeder 73 explained the various stages of glaucoma on the basis 
of nutritional edema He expressed the belief that the active stage of 
acute glaucoma is an angioneurotic edema of the eye Among probable 
etiologic factors he includes protein deficiency, faulty assimilation, 
anemias resulting from infection, nutritional disturbances and hemor- 
rhage, and possibly B avitaminosis 

Schoenberg 74 stated that acute glaucoma could be due either to a 
failing parasympathetic or to an overactive sympathetic nervous system 
or to a combination of the two In cases of acute glaucoma associated 
wath emotional upsets which he 75 reported the condition probably w r as 
due either to sympathetic ovei action or to large amounts of epinephrine 
m the blood stream Moon, 20 however, stated that the effect of large 
doses of epinephrine is similar to that of histamine m that the prolonged 
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vasoconstriction causes capillary anoxia with increased capillary dila- 
tation and permeability 

Therapy — Besides physostigmine, pilocarpine and acetylcholine, 
other drugs have been used for acute glaucoma Thiel and Heim 
instituted the use of ergotannne tartrate, which probably acts by para- 
lyzing the motor endings of the sympathetic nervous system Joseph- 
son 76 reported good results with adrenal cortex extract This is 
presumed to act by regulating salt metabolism and deci easing capillary 
permeability Woods 77 could not confirm Josephson’s work Ham- 
burger, Gifford and others have used epinephrine Hypertonic solu- 
tions of dextrose or sucrose have been recommended by other workers 
Paul, 78 and later Miller, 79 used splenic extract because Paul considered 
that acute glaucoma was a manifestation of allergy and because splenic 
extract had been helpful in some cases of urticaria Clarke 80 used 
mecholyl and neostigmine, which act similarly to acetylcholine and 
physostigmine 

Rabinowitch 81 tried a totally different type of therapy Instead 
of using drugs which act on the sympathetic or the parasympathetic 
nervous system, he used amyl nitrite, which acts directly on the 
arteriolar walls and is a vasodilator He reported 16 cases of glaucoma 
(9 of acute inflammatory glaucoma, 3 of chronic inflammatory glaucoma 
and 4 of simple glaucoma) , with inhalations of amyl nitrite 13 patients 
showed improvement The patients with acute inflammatory glaucoma 
responded best, and those with simple glaucoma showed no response 
Because the action on the tension was not permanent, Rabinowitch 
recommended amyl nitrite only for interrupting the attack 

From a brief consideration of these few lecent ai tides, it is apparent 
that the idea of acute glaucoma being primarily due to capillary 
dysfunction has been slowly developing Many investigators consider 
it to be an angioneurotic edema Many have implicated histamine or 
histamine-like bodies as the etiologic agent Others prefer the theory 
of an autonomic imbalance Changes m weather seem to play a role, 
but histamine accounts for the glaucoma in these cases Endocrine 
influences also probably act via the arterioles and capillaries by raising 
or lowering the threshold of response to vasomotor stimuli If protein 
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allergy is the cause, the antigen-antibody reaction liberates histamine 
or a histamine-like body Lack of the vitamin B complex means lack 
of nicotinic acid, a vasodilatoi, and lack of thiamine, which is said 
to potentiate the action of acetylcholine by neutralizing esterase 

Since allergy is a manifestation of alteied peimeability of membranes 
or of smooth muscle spasm, it is obvious that acute congestive glaucoma 
can also be considered allergic All substances, whether of chemical, 
nervous or endocrine origin, which, by virtue of then piesence 01 
their absence, alter capillary permeability or cause artenolar spasm 
are possible etiologic agents Since oxygen is most important for 
maintaining normal capillary permeability, and since ordinarily the 
blood contains sufficient oxygen, it is apparent that acute glaucoma is 
a manifestation of localized capillary and tissue anoxia 

Two factors operate to produce glaucoma first humoral or nervous 
influences, which act like histamine m causing either artenolar spafem 
or increased capillary permeability or both, and, second, hypersensi- 
tivity of the vascular system of the ciliary body to these influences The 
rise in tension is a secondary effect, depending on a number of variables, 
such as size and position of the lens, the effect of a dilated pupil on the 
filtration angle and, probably, the' rate at which the leaking capillaries 
allow fluid to pass into the ciliary body 

In all cases glaucoma can be regarded as due to failure of homeos- 
tasis, but not m all cases is the condition due to the same etiologic 
agent, and in many cases several etiologic factors are concerned 


Furthermore, all drugs which seem to be of value m lowering the 
tension act directly on arterioles Most of them also act on the 
sphincter lridis In the past it has been assumed, perhaps wrongly, 
that the pupillary responses were of major importance For that reason, 
the reports of Evans and Evans and of Rabmowitch are of fundamental 


interest Amyl nitrite acts only on arterioles Moreover, as Pickering 50 
reported, amyl nitrite quickly abolishes the headache which results 
from the intravenous injection of histamine In addition, Drinker and 
Bronfenner, 82 cited by Seegal reported that amyl nitrite caused relax- 
ation of the constriction of the pulmonary vessels which occurs in the 
rabbit m anaphylactic shock, and they concluded that the arterioles 


were the site of the spasm Since anaphylactic shock is assumed by 
many workers to be due to histamine, it is apparent that glaucoma 
can be a manifestation of allergy, since a histamine origin explains 
many cases In those cases m which the glaucoma is not attributable to 
nstamme, other factors affecting the arterioles or capillaries can be 

ha^ 6 art-? agents A11 dru S s whlch rell eve glaucoma also 

tenole -dilating properties Amyl nitrite has a dilating action 

82 Drinker and Bronfenner, cited by Seegal 16 
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on the arterioles, yet it is effective in temporarily lelievmg acute 
glaucoma, in aborting histamine headache and in relieving some of 
the effects of anaphylactic shock The pathology of histamine is the 
pathology of allergy, and both agents cause capillaiy and tissue anoxia 
The physiologic antagonists of histamine are the physiologic antagonists 
of allergy, and all these physiologic antagonists relieve tissue anoxia 
by improving the supply of oxygen-containing blood to the anoxic 
tissues Which cases of acute glaucoma are due to piotein allergy 
(histamine resulting from antigen-antibody reaction) and which to 
physical allergy (histamine formed by action of cold on the skin) or 
to overaction of the sympathetic nervous system cannot always be 
determined Whatever may be the cause of acute glaucoma, the 
disease is a manifestation of capillary and tissue anoxia Meyer and 
Cook 83 have stated that defective tissue oxygenation is often merely 
a final common pathway of etiologically different disease processes 

IIERPES 

The various types of herpes of the cornea, as well as herpes zoster 
ophthalmicus, can be attributed to a lesion in the gasserian ganglion 
In cases of dendritic keratitis, such a lesion accounts for the diminished 
corneal sensitivity, as well as the intense pain and headache, both of 
which are out of proportion to the extent of the corneal lesion 

Moore, 84 m discussing herpes zoster ophthalmicus, said 

If the patient has died with the eruption still out upon the skin, the 
affected ganglion will be found to be in a condition of profound inflammation, 
with areas of extravasated blood, or if the patient has died quite early, the 
blood may be seen with the naked eye Similar changes are present in that part 
of the sheath which covers the diseased portion of the ganglion, the 
vessels are engorged, blood is extravasated, and the sheath is invaded by multi- 
tudes of small round, deeply staining cells As soon as the inflammation has 
expended itself absorption begins, and ultimately the focus becomes converted 
into fibrous tissue, within this area all ganglion cells and nerve fibers are 
destroyed and the overlying sheath is thickened 

Paton 85 mentioned the same changes, his description being based 
on Head and Campbell’s report m 1900 These herpetic lesions have 
been attributed to a virus, to allergy, to foci of infection and to toxemia 
The pathologic process is the same as that of anterior poliomyelitis, 
but sensory rather than motor nerve cells are involved Paton men- 
tioned that the corneal and cutaneous lesions have been attributed to 
interference with trophic nerve fibers and to vasomotor changes 

Many physiologists have mentioned that “irritation” of the posterior 
root ganglions sets up antidromic impulses which cause the peripheral 

83 Meyer, A, and Cook, L C J Ment Sc 83 258 (May) 1937 
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cutaneous lesions of herpes zoster If one agrees that antidromic 
impulses release H substance or histamine, one has an explanation for 
the peripheral lesions What causes the primary changes m the 


ganglion 7 

The pathologic changes m the ganglion aie basically similar 1o 
those of episcleritis, retrobulbai neuritis and closure of the cential 
retinal aitery There aie edema, round cell mfiltiation, extravasations 
of red blood cells and capillary dilatation In other words, vaiymg 
degrees of prestasis, peustasis and stasis occur This is the pathology 
of allergy The fact that the gasserian ganglion is concerned with 
relaying sensory impulses centially accounts for the pam in the eye, 
headache, disturbances m the skm and corneal sensitivity The fibrous 
sheath of the ganglion prevents any expansion of the edematous tissue, 
so pam is outstanding, even when only the sensory fibers to the cornea 
are involved Herpes of the cornea and herpes zoster ophthalmicus 
differ probably only in the location and size of the lesion in the 
ganglion 

The factors predisposing to herpes are similar to those for other 
allergic lesions of the eye Among these factors are head colds, infections 
of the upper respiratory tract, exposure to cold, “toxemia” and a sudden 
change in the meteorologic environment 

In my opinion, the changes in the ganglion are manifestations of 
tissue anoxia Herpes due to cold and allergy is as likely to be due 
to histamine as are choroiditis, letrobulbar neuritis and sclentis Herpes 
is analogous to acute glaucoma except that the one involves the eye 
wheieas the other involves a ganglion Both can be considered as 
manifestations of an angioneurotic edema 

Capillary permeability is increased m association with herpes This 
change may be due either to arteriolar spasm or to primary changes m 
the capillary endothelium Either histamine or a histamine-like body 
can account for these vascular changes m the ganglion Either the 


increased mtraganglionic pressure or the tissue anoxia or both m some 
way initiate antidromic impulses which cause the cutaneous and 
ocular lesions Such a conception of the herpetic lesion provides for 
a self-perpetuating mechanism due to a nonliving chemical substance 
Histamine produced anywhere m the body acts on the gassenan gang- 
lion Antidromic impulses are initiated which liberate H-substance 
( histamine ? ) and cause the distant cutaneous and ocular lesions The 
histamine liberated peripherally not only accounts for the peripheral 
esions but may be absorbed and either intensify and continue the 
process m the ganglion or cause vascular lesions m any other tissue 
o tie body where there are histamine-sensitive cells Such an intei pre- 
tation adequately explains lesions attributed to viruses as manifestations 
ot disoidered physiologic functions 
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Four cases are reported briefly m which only therapy directed 
toward relieving the localized tissue anoxia was used In other cases 
similar treatment has met with equally good results, but these 4 
instances will suffice to indicate the value of vasodilator therapy for 
herpes 

Case 1 — Mrs R R , a woman aged 34, was seen on Dec 20, 1939, with severe 
herpes zoster ophthalmicus involving the left side of the forehead There was 
also one vesicle on the left upper lid, this lid was extremely edematous The 
lesions had been present for five days The pam was unbearable and had not 
been relieved with sedatives and local applications to the skm The left eye, which 
was normal, was not affected 

The only cause ascertainable was exposure to cold On December 13, after 
having her hair washed, she had gone out in the cold and “taken in” a neighbor’s 
washing She had been thoroughly chilled after this and had experienced great 
difficulty in getting warm after the exposure 

She was given 0 1 Gm of sodium nitrite intravenously on December 20, 21, 22 
and 23 and 30 mg of erythrityl tetramtrate twice daily from December 21 to 
Jan 5, 1940 On December 21 the pam was less severe, on December 22 there was 
no pain, the edema of the lid had decreased and she could tolerate firm pressure 
on the left side of the forehead On December 23 she had no subjective com- 
plaints, and the vesicles had started to regress They disappeared m about ten 
days There have been no recurrences 

Case 2 — R S , a girl of 9, was seen on April 1, 1940 with the complaint 
that the left eye had been red and irritated for eleven days One week before 
the eye was involved she had had a head cold 

Vision m the left eye was 20/70 — , and the eye was soft. There was 
pronounced circumcorneal injection On the cornea there were several super- 
ficial, grayish vesicles, which stained at their apexes The cornea was hazy, 
and the sensitivity was greatly reduced The markings of the iris were indistinct, 
and a few dilated blood vessels could be seen on the iris The patient complained 
of severe pain in the eye and headache on the left side Photophobia was 
intense Atropine salve was placed in the conjunctival sac, and the patient was 
given 70 mg of sodium nitrite intravenously on April 1, 2, 3 and 6 

Improvement was rapid On April 2 the pam had disappeared, the ocular 
tension had improved, the circumcorneal injection was less noticeable and 
corneal sensation had improved On April 6 the eye was nearly white On April 
10 vision was 20/20, the eye was completely white, corneal sensation was normal 
and the corneal lesions were represented by tiny subepithelial opacities There 
have been no recurrences 

This case was one of herpes corneae with mild herpetic intis 
Vasodilators caused immediate relief of the symptoms, and the ocular 
lesions regressed rapidly Because of the photophobia, this patient 
received atropine for six days 

Case 3 — R M , a man of 23, was seen on May 7, 1940 He complained of 
tearing and photophobia in the right eye with severe pain in and behind that 
eye He had spent May 5 m a mountain camp, where it had been very cold 
in the evening On May 6 the aforementioned symptoms developed, and there 
were also symptoms of a mild “head cold ” 
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Vision m the right eye was 20/25— Photophobia and tearing v 7 ere pro- 
nounced There w'as moderate circumcorneal injection, the corneal sensitivity 
was reduced, and m the pupillary region of the cornea there were three elevated, 
grayish lesions, which did not stain The ins was greenish , its markings w'ere 
blurred, and there w'ere a few cells in the antenoi chambei The left eye was 
amblyopic 

This patient received 01 Gm of sodium mtnte intravenously on Ma\ 7, 
8, 9, 10 and 11, and 30 mg of erythrityl tetramtiate each evening from May 7 to 
May 13 A drop of scopolamine hydrobromide was instilled in the conjunctival 
sac on May 7, 8 and 9 The eye w'as not covered with a patch 

On May 8 the photophobia, tearing and redness weie less intense On May 9 
the aqueous was free of cells, and the iris w-as less greenish There was still a 
faint circumcorneal injection The patient had no subjective complaints On May 
11 the eje urns completely white One tiny gia\ opacity v 7 as present in the 
pupillary region of the coinea, this opacity was definitely subepithelial There 
have been no recurrences to date 


In this case, which was similar to case 2, cuie occurred in foui 
days aftei intensive vasodilatoi therap) . v hich was directed toward 
the lesion m the gasserian ganglion rathei than toward the secondanly 
involved cornea and iris 


Case 4 — J H S, a man of 47, v 7 as seen on Jan 15, 1944 On or about 
Jan 1, 1944 herpes zoster ophthalmicus developed on the left side On January 11 
the left e\ e became painful, \ lsion v r as foggy and there was lacrimation 

On examination (January 15) he had one herpetic vesicle at the hair line 
on the forehead, three on the left side of the forehead, one on the left side of 
the nose and one on the columella of the nose There v r as moderate pam in the 
affected region 

Vision in the left eye v 7 as 20/70 — and v 7 as not improved with any lens 
There was a faint circumcorneal injection, and the whole cornea had a whitish, 
pebbly appearance, due to deep keratitis After dilation of the pupil a faint red 
reflex was obtained, but no details of the iris, optic nerve or retinal vessels could 
be observed The field v 7 as grossly normal The right eye was entirely normal 
Treatment consisted in administration of 100 mg of nicotinic acid three times a 
day after meals, 30 mg of erythrityl tetramtiate on retiring and 1 drop of 025 
per cent scopolamine hydrobromide in the left eye twice daily 

On January 18 the cornea v 7 as clearer, so that it v 7 as possible to see deposits on 
its posterior surface The pupil was in mid-dilation, and the iris was greenish 
rere were no synechias There v 7 as a decrease in the pam in the region of the 
resides on the face 


On January 22 vision w'as 20/40 and the cornea v 7 as much clearer so that 
e ^ e P° sl ts on the posterior surface of the cornea v 7 ere clearly visible The 
patient stated that improvement in vision had occurred on January 20 and that 
he was free of all pain 


th n ^ anuary 28 vision w 7 as 20/25 + 2, the eye w as vdnte, the depositis on 
cornea were fewer, the media were clear and the fundus was normal 
f ree tlme t ^ le patient was pronounced clinically cured because he was entirely 
e o symptoms and the vesicles on the face had disappeared almost entirely 
P , e contin ued to take nicotinic acid by mouth for three v 7 eeks longer On 

on t an< * Februar y 18 vision was 20/16 — 3 and there were still deposits 

0n the back of the cornea 
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He was last seen on Nov 20, 1944 At this time vision was 20/16 — 2 The 
left pupil was slightly larger than the right, and there was some atrophy of 
the superior pupillary margin of the iris The deposits on the posterior surface 
of the cornea had entirely disappeared 

This was a case of herpes zoster ophthalmicus with keratitis profunda and 
cychtis The most likely etiologic factor was exposure to cold weather A 
clinical cure was obtained in thirteen days with the administration of vasodilators 
by mouth 

In my opinion, herpes zoster ophthalmicus, herpes corneae and 
herpes indis are not diseases sin geneiis but are basically the same 
as other allergic lesions except that the primary pathologic process is 
located m the gasserian ganglion A histamine origin accounts for 
both the central and the peripheral lesions Whether the lnstamme is 
derived from the skm, an antigen-antibody reaction or a virus ( ’) 
cannot be determined The development of herpes m 46 2 per cent 
of the 411 patients treated with artificial fever by Warren, Carpenter 
and Boak 47 offers much evidence for a histamine origin of herpes 
Since the heating of tissues, as well as the cooling, results in the 
formation of histamine, there is no necessity for assuming that these 
ocular lesions are due to a virus The various herpetic lesions of the 
eye are due to an acute vascular catastrophe in the gasserian ganglion 
The pathology is that of allergy and also that of histamine poisoning 
Therapy directed toward the assumed vascular changes (arteriolar 
spasm and increased capillary permeability) seems to be more effective 
than the customary methods Such therapy, which acts by increasing 
the supply of oxygen-containing blood and thereby relieving the capil- 
lary and tissue anoxia, is based on physiologic principles and deserves 
a trial in similar cases 

PARALYSIS OF OCULAR MUSCLES 

Appelbaum 2 referred to a case of Lemome’s in which the patient 
had attacks of diplopia, vertigo and scintillating scotoma without head- 
ache Allergy to cheese was considered the cause because the attacks 
ceased after the patient eliminated cheese from his diet 

Kahoun 86 reported 8 cases of paralysis of one or more of the 
ocular muscles following influenza In 1 case at the beginning of the 
influenza, all the muscles of the right eye became paralyzed, and this 
condition did not improve Of the 7 remaining cases in which paralysis 
developed during convalescence and ran a benign course, bilateral 
perineuritis was present in 1 and typical retrobulbar neuritis in another 

Since many of the manifestations of influenza are due to diffuse, 
but mild, changes in the function of the arterioles and capillaries, and 

86 Kahoun, S Ceskoslov oftal 3 109, 1937, abstracted, Am J Ophth 
21 458 (April) 1938 
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since influenza is considered to be a manifestation of allergy, it is 
appaient that Kahoun’s cases lepresented instances of allergy with 
focal areas of edema m the oculomotor nerves or m the oculomotor 
nuclei, as well as in the optic nerves Had the optic and retrobulbar 
neuritis been accompanied with symptoms referable to the spinal cord, 
the diagnosis of neuromyelitis optica could have been made Neuro- 
myelitis optica often follows an infection of the upper respiratory tract 
or influenza When it does not, it is considered to be acute multiple 
scleiosis by some authorities 

Many patients with influenza complain of pains in the muscle and 
of muscular weakness Possibly these are prechnical states of neuro- 
myelitis optica Moreover, the pathology of neuromyehtis consist m 
localized areas of softening and necrosis with perivascular lymphocytic 
infiltration This is the pathology of allergy, and this is the stage which 
Ricker and Krogh would characterize as peristasis, or leukostasis It 
is also the pathology of acute retrobulbar neuritis 

If multiple sclerosis is due to allergy, as suggested by Kennedy 87 
and many others, or if it is a primary vascular disease, as asserted by 
Oppenheim 88 m his textbook many years ago, all the manifestations 
of this disease are of either allergic or vascular origin If vascular, 
they may be manifestations of allergy In many cases of paralysis of 
isolated extraocular muscles the cause may be angiospasm These cases 
may be examples of monosymptomatic multiple sclerosis 

Kennedy, Wortis and Wortis 60 also noted that vascular accidents 
occur m the bram m cases of untreated syphilis, and they attributed 
such accidents to angiospasm 

Assuming that the various types of paresis of ocular muscles may 
be allergic and due to angiospasm, with resulting capillary and tissue 
anoxia, I wish to report 7 cases m which only vasodilators were 
employed Whether the pathologic process was located m the nerves 
or the nerve centers could not be determined It was probably not 
located m the muscle substance itself 


Case 1 R N , a man of 60, was seen on Aug 29, 1938 with paresis of 
the right internal rectus muscle, of two days' duration He could adduct the 
right eye 30 degrees to the left On September 9, after eight intravenous injections: 
o sodium nitrite (0 1 Gm ) and oral administration of erythntyl tetranitrate > 
ie was free from symptoms and could adduct the right eye 60 degrees to the 
et without the occurrence of diplopia The Wassermann reaction of the blood 
was strongly positive, so he was referred for antisyphih tic treatment, after partial 
paralysis of the third nerve was cured 


87 Kennedy, F New York State J Med 36 469 (April 1) 1936 

? PPCn v am ’ H Dlseases of the Nervous System, translated by E E 
J I' 01 " $eCOnd German ed]hon ’ Phll adel P hia, J B Lippmcott & Co , 1900 

38 1441 15)’ S B ’ W ° rt,S ’ H New York State J Med 
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Case 2 — M B , a Negro of 42, was seen on Nov 14, 1938 with the complaint 
of double vision, present for ten days He had almost complete paralysis of the 
left external rectus muscle and could abduct the left eye only 10 degrees beyond 
the midline He recened nine daily injections of sodium nitrite On November 
18 he could abduct the left ere 40 degrees beyond the midline, with both eyes 
open, diplopia did not occur until he rotated his eyes 50 degrees to the left 
On Nor ember 23 he could abduct the left eye 60 degrees beyond the midline 
The Wasserman reaction of the blood was 4 plus He began to receive anti- 
syphilitic treatment on Nor ember 18, at which time he had recovered at least 
50 per cent of the lost function of the external rectus muscle 

Case 3 — J K, a man of 68, rvas seen on Jan 24, 1938 with paralysis of the 
left external rectus muscle, present for twenty-three days The left eye could 
not be abducted berond the midline He received nine daily intravenous injections 
of sodium nitrite (0 1 Gm ) He could abduct the left eye 30 degrees bevond the 
midline on Februarr 2, 40 degrees on February 18, 50 degrees on March 11 and 
60 degrees on March 18 At the last visit he had only a trace of diplopia in 
gazing to the extreme left This patient’s improvement began coincidentally with 
the institution of vasodilator therapy Fifty-three days after treatment was 
started he had recovered noimal function 

Case 4 — B W , a man of 45, was seen on Aug 14, 1937 with complete paralysis 
of the left external rectus muscle, present for five days After twenty daily 
intravenous injections of sodium nitrite (01 Gm ) he could abduct the left eje 
normally without diplopia The Wassermann reaction of the blood was negative 

Case 5 — S S , a woman of 25, with advanced multiple sclerosis, nystagmus 
and bilateral temporal optic nerve atrophy, had onset of paralysis of the elevators 
of both eyes on May 28, 1938 She received twelve daily intravenous injections 
of sodium nitrite Twenty days after the onset of the attack she could elevate 
her eyes normallv The nystagmus was unchanged 

Case 6 — J D, a man of 34, was seen on Nov 16, 1938 with paresis of the 
left external rectus muscle, present for several days He could abduct the left 
eye 25 degrees bejond the midline with difficulty and had diplopia in the whole 
field of that eye On November 28, after ten intravenous injections of sodium 
nitrite, he could abduct the left eje 45 degrees , diplopia began before this point 
was reached He failed to return for further treatment 

Case 7 — FI M , a man of 30, was seen on Oct 18, 1937 with paresis of the 
left external rectus muscle, present for ten days At the onset he had a head 
cold Diplopia occurred when the left eye was abducted 20 degrees After 
four daily intravenous injections of sodium nitrite, he could abduct the left eye 
30 degrees before diplopia occurred He stated that he was much better Because 
the Wassermann reaction was strongly positive, he was referred elsewhere for 
treatment He did not return This patient showed improvement, and vasodilator 
therapy should have been continued, as it was m case 1 

Of necessity, controls are difficult to obtain In 1933 Agatston 90 
leported 4 cases of paralysis of the external ocular muscles Treatment 
consisted of injections of a bismuth compound, administration of 
mercuiy and potassium iodide by mouth and weekly catharsis The 
Wassermann leaction was negative in all cases The patients’ ages 


90 Agatston, S A M J & Rec 138 41 (July 19) 1933 
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were 50, 38, 59 and 73 respectively, all were men The muscles 
involved were, respectively, the internal rectus, the superior oblique, 
the superior oblique and all muscles supplied by the third nerve The 
patients were completely cured in three, six, six and thiee months, 
respectively The third patient (aged 59) later had complete paralysis 
of the third nerve, with the aforementioned treatment he was cured 
in thirteen weeks 

The times required for cure m the first 5 of my cases were eleven, 
nine, fifty-three, twenty and twenty days, respectively In the other 2 cases 
improvement occurred, but the patients did not remain under obser- 
vation and treatment sufficiently long for therapy to be considered 
either a success or a failure Dr Michael Goldenburg has informed 
me that a patient with paresis of the sixth nerve responded to this 
treatment 

Agatston used mercury and bismuth preparations and iodides because 
the ocular muscles are often paralyzed m cases of syphilis and these 
drugs help to cure the syphilis and the ocular paralyses I used 
vasodilators because I believe many of these paialyses are of vascular 
origin, whether due to allergy, syphilis or other factors The times 
of cure were much shorter for the patients treated with vasodilatois 
than for those treated with mercury, bismuth and iodides In my 
opinion, the time required for cure must be considered in attempting 
to evaluate the results of therapy 

RETINA 

Serum sickness is considered a manifestation of alleigy or anaphy- 
laxis Over fifteen years ago Brown, 44 in discussing serum sickness 
in man, said 

The lesions and reactions m all species are probably fundamentally produced 
by the same mechanisms, and differ by reason of the difference in anatomic 
structure and physiologic reactions Thus, no one symptom or group can be 
said to be characteristic in all animals There is one manifestation, however, 
that can be considered as an accompaniment in all instances of anaphylaxis of 
which serum sickness is a phenomenon, and that is vascidai dilatation- with serous 
exudation 

He stated that m serum sickness the initial rise m blood pressure 
may be due to vasoconstriction, which is followed by paiesis and a fall 
I? Hood pressure Then other signs of vasodilatation appear 

vperemia 5 with serous exudation and resulting edema is the most 
frequent and is, according to the organ or organs involved, the cause 
of most of the symptoms 

Brown also noted that the fundus presents for inspection a v ascular 
1SSUe j IS represented by the choroidal vessels, the ciliary system 
an tie retinal sjstem, the disk piesents nonmedullated nerve fibers 
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Therefore one can study at close range fundamental processes, such as 
vascular changes associated with nervous manifestations, in vivo 

Biown reported the ocular reactions of 7 5 patients who received 
diphtheria antitoxin intravenously Lacrimation and dilatation of 
the conjunctival vessels occurred frequently Changes in the fundus 
included hypeienua of the disk and retina with elevation of the optic 
cup The retinal veins and capillaries were dilated and definite papil- 
ledema developed in 20 per cent of cases There was also a “watered- 
silk” appearance of the retina in the patients with the seveier reactions 
About 10 per cent of the patients complained of “blurriness” of vision 
Administration of epinephrine had a very temporary effect on the 
ocular manifestations The ocular changes cleared up in from four 
to twenty-eight hours Experiments on 4 animals resulted in similar 
changes m the conjunctiva and fundus 

Brown concluded his article as follows 44 

The vascular manifestations are perhaps the most striking and the most 
important concerned Hyperemia, then, must not be construed to ind cate 

beginning inflammation of the disc, but a marked vasodilatation dependent on 
the serum reaction 

The direct action of the serum itself, as brought to the tissues, probably does 
not enter primarily into the ocular reaction The primary response is a vascular 
one 

In Brown’s cases, capillary dilatation and increased capillary perme- 
ability with resulting edema were the outstanding changes He did 
not mention the retinal arteries except to say that in a few cases 
they showed increased tortuosity Also, exudation from the chono- 
capillans may have occurred 

Spastic closure of the central retinal artery or of one of its 
branches probably represents an allergic reaction in its simplest form, 
since the present study is concerned anatomically with only vascular 
and nerve tissue There is a minimum of connective tissue, and the 
branches of the retinal artery are practically on the retina The mam 
trunk, the superior or inferior division or, finally, themasal or temporal 
branch of either division may be affected , with involvement of each 
vessel the fundus picture is characteristic The loss of function 
corresponds with the extent of vascular involvement This is par- 
ticularly true when only a cihoretmal artery is affected 

Kyrieleis 91 recently pointed out that the term “penstasis” was 
introduced by Ricker, who applied it to a functional process m the 
vascular system in which the capillaries were dilated and the arterioles 
contracted Kyrieleis reported 3 cases of incomplete arteriosclerotic 
occlusion of the central retinal artery Owing partly to organic and 

91 Kyrieleis, W “Peristatic” Conditions Associated with Incomplete Occlu- 
sion of the Central Artery, Arch Ophth 23 447 (Feb ) 1940 
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partly to functional causes, a circumscribed narrowing of the arteriole 
was produced, and m the area supplied by the affected artery there was 
a circumscribed edematous swelling of the retina In 1 case hemoi- 
rhages' developed Kyrieleis concluded that peristatic circulate y 
disturbances lead to extravasation of fluid and cellular constituents of 
the blood through the vessel walls and that the increased capillaiy 
permeability is caused by impaired nutrition 

In discussing Kyrieleis’ report, Scheerer stated that peristatic 
hyperemia m cases of occlusion of the central retinal artery is more 
pronounced when there is no arteriosclerosis Myhus then stated 
that he had observed in patients with eclampsia that peristatic conditions 
preceded the retinal changes 

Marucci 92 reported a case of bilateral retinal angiospasm in a 
woman of 38 who had been lactating for seven months She also had 
nausea and dizziness and had increased in weight for several years 
The capillary circulation m the nail beds was definitely pathologic 
Acetylcholine and the use of an estrogenic preparation effected complete 
return of vision to normal Marucci attributed not only the ocular 
signs but also the headache and vertigo to vascular spasm He 
expressed the belief that ovarian dysfunction was the primary cause 
of the condition 

Geserick 03 reported the case of a man who from the age of 21 
had had repeated intraocular hemorrhages At 41 he had bilateral atrophy 
of the optic nerve The threadlike retinal arteries were m part con- 
verted into white lines, the veins were attenuated, and there were 
chorioretinal lesions close to the vessels There was no pulse in 
either dorsalis pedis artery, and neurologic examination led to a 
diagnosis of disseminated sclerosis All the changes were attributed 
to endangutis obliterans 

This case was one of multiple sclerosis with repeated spasms of the 
retinal arteries rather than of the vessels supplying the optic nerve 
The chorioretinal lesions were also probably due to local circulatory 
impairment Whether the vascular spasms were due to allergic, nervous 
or climatic factors could not be determined from the report 

Bender 04 mentioned the case of a woman who had blurring of 
vision and diplopia within twenty-four hours after the extraction of 
four teeth After thirty-six hours vision was reduced to 1/200 m the 
right eye, the left eye was totally blind Clinically, the fundus picture 
was that of thrombosis of the central retinal vein After six weeks 
loth nerve heads were white and indistinct and the blood vessels 

92 Marucci, L Ann di ottal e elm ocul 64 671 (Oct ) 1936 

21 TO '(Tin w 38 ArC '’ ' ° Ph,h 138 1938 ' abslracled ' Am J Ophth 

94 Bender, MB Am J Ophth 18 148 (Feb ) 1935 
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in the fundus weie repiesented by a few whitish streaks ladiating 
from the nerve heads 

This case, in which spastic closure of the central retinal artery 
must have occuired, is similar to cases of iritis which develops after 
a focus of infection is opened up or removed Whethei these accidents 
are due to the flooding of the blood stream with allergins from the 
focus of infection or to the absorption of blood or to an axon reflex 
cannot be determined The fundus picture in Bender’s case was that 
of allergy (peristasis and stasis) and was a manifestation of tissue 
anoxia 

Toth and Meszaros 95 reported the case of a woman of 70 who 
on stepping out into the cold air suddenly became blind in the left 
eye Later the fundus showed atrophy of the optic nerve and nan owing 
of the retinal aiteries In the right eye, vision was reduced to 5/15, 
green was not lecogmzed, and the retinal arteries showed variations in 
caliber For four yeais this patient had noticed that her fingers 
became white and numb in the cold The capillaries in the nail beds 
were scarcely visible and the capillary blood flow was retarded Vision 
improved to 5/7 (left eye) after fifteen daily intravenous injections 
of 10 cc of a 40 per cent solution of dextrose In this case the ocular 
condition can be interpreted either as an allergic reaction to cold or 
as a pressor vasomotor reflex from the skin Whatevei the cause, 
exposure to cold was the inciting stimulus, and histamine could have 
caused the ocular lesions 

Rheumatic fever and chorea are considered manifestations of 
allergy Bride 90 repoited the case of a gill aged 8 years with chorea, 
who had closure of the central retinal artery m one eye When Bride 
saw her, there was complete atrophy of the optic nerve If choiea is 
primarily due to allergy and if closure of the central letmal artery 
in this patient was a manifestation of rheumatic fever, it is possible 
that many cases of closure of the retinal arteiy m young people may 
represent monosymptomatic rheumatic fever 1 Moreover, inasmuch as 
vasodilator drugs aie the most effective means of relieving spasm of 
the central retinal artery, they should be effective in aborting the 
carditis, arthritis and chorea of rheumatic fever if these conditions 
also are due to local vascular dysfunction secondary to alleigy I 
believe that they are 

In some cases detachment of the retina may be of vasculai origin 
and a manifestation of localized anoxia Seveial years ago I saw a 
man who had made many trips by airplane Thrombosis of the central 
letinal vein developed in one eye, this cleared up Latei a detachment 

95 Toth, Z , and Meszaros, K Klin Monatsbl f Augenh 91 815 (Dec ) 
1933 

96 Bride, T M Tr Ophth Soc U Kingdom 57 346 1937 



587 


DUGGAN— ALLERGY OF EYE AND ITS ADNEXA 

of the retina developed in the othei e^e Each time he went aloft 
he became anoxennc Possibly the thrombosis of the central letmal 
vein and the detachment were due to localized anoxia secondary to the 
anoxemia This viewpoint is not unreasonable, as de Rotth has 
noted that m cases of detachment a vascular degeneration is usually 
piesent He referred to Vogt’s theory that primary damage occurs m 
the vessels, not m the retina If anoxemia can cause retinal detachment, 
then localized tissue anoxia due to aitenolai spasm and increased 
capillary permeability (which may be due to allergy) can also account 
for some cases of retinal detachment 

The liteiatuie contains many reports of the efficacy of vasodilators 
in cui mg spastic closure of the cential letmal aitery or one of its 
branches Minton , 08 Butler, Pickard, Smith and many others have 
stated their belief that spasm explains the closuie in many of these 
cases Emboli do occui, as in the case of Orr and Young," but 
aie lare In sclerosed vessels, which occur m the older age gioups, 
spasm piobably precedes a thrombotic occlusion, according to Minton 
Toitella 100 stated that the form which lesponds to vasodilators is due 
to spasm and that the theiapeutic response supplies the necessary data 
foi differential diagnosis 

In conclusion, it is obvious that closuie of the central letmal 
artery can be attributed to cold, stirring up of foci of infection, 
lheumatic fever, endocnne imbalance, multiple sclerosis and, probably, 
many othei etiologic factors The changes m the fundus are those 
of allergy and aie attnbutable to smooth muscle spasm and increased 
capillary permeability When allergy is viewed, not as hypersensitivity 
to alleigms but as a vascular response to a number of etiologic factors, 
it must be apparent that closure of the cential letmal artery, partic- 
ularly m young people, gives the gross picture of allergy Tissue 
anoxia lesults Tieatment directed toward the vascular spasm is the 
most effective means of treating this manifestation of allergy Moie- 
ovei, closuie of the central retinal aitery is comparable to acute 
exudative choioiditis, acute iritis and iridocyclitis and acute retrobulbar 
neuritis 


OPTIC NERVE 


The alleged causes of acute optic and letiobulbar neuritis include 
aHejgy, focal infection, pregnancy, lactation, endocrine disorders, 
multiple scleiosis and other demyehnatmg diseases and serous menin- 


Bilateial Detachment of the Retina, Arch Ophth 22 809 


97 de Rotth, A 
(No\ ) 1939 

\ Pr0C R ° 3 Soc Med 30 285 ^ an ) 1937 > abstracted, Arch 
upiith 17 565 (March) 1937 

100°Tnr^, C t’ ^ Y ° Ung ’ J H Bnt M J 1 1119 (J une 1) 1935 
tella, L P Arch de oftal hispano-am 34 544 (Oct) 1934 
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gitis The condition has followed prophylactic vaccination against 
rabies 101 and has occurred after combined inoculations against typhoid, 
cholera and dysentery 102 Bucy 103 reported a case m which sulfanil- 
amide was the etiologic agent I have heard of a similar case and 
have seen a case of bilateral optic neuritis accompanied with unilateral 
paralysis of the sixth nerve in a boy of 7 who received sulfapyridme 
Kahoun 104 reported a case of optic neuritis due to carbon monoxide 
poisoning , 1 105 reported a case in which retrobulbar neuritis and multiple 
sclerosis occurred in a healthy donor who gave 500 cc of blood twice 
within forty-eight hours, and both Moore 84 and Knapp 100 have 
discussed the occurrence of similar cases following severe hemorrhage 

In many cases optic and retrobulbar neuritis are attributed to 
sinusitis A brief survey of the literature revealed 16 authois m 
favor of and 11 opposed to the theory of a sinus origin for these 
conditions Three investigators, Bedell, 107 Campbell 108 and Hoople, 109 
Neuritis, Arch Ophth 16 236 (Aug ) 1936 

favored operation only if there was a purulent sinusitis Moore 84 
was opposed to the theory of a sinus origin, and Benedict 85 expressed 
the belief that operations on the sinuses act nonspecifically My opinion 
agrees with that of the five authorities cited 

Carroll 110 recently stated “When a cure has been discovered for 
multiple sclerosis, a cure will have been found for retrobulbar neuritis 
in many cases ” One can say with fully as much logic that when 
a cure has been discovered foi retrobulbar neuritis a cure will have 
been found for multiple sclerosis in many cases I believe that symptoms 
of the latter referable to the spinal cord and those of involvement of 
the optic nerve are due to a pathologic process of the same type 
The location of the lesion determines the symptoms and signs of this 

101 Cormack, H S , and Anderson, LAP Brit J Ophth 18 167 (March) 
1934 Hasabe Acta Soc ophth jap 38 102 (July) 1934 Suzuki Ibid 39 219, 
1936 

102 Shannon, C E G Bitemporal Paracentral Scotoma, Arch Ophth 
6 544 (October) 1931 

103 Bucy, P C Toxic Optic Neuritis Resulting from Sulfanilamide, 
JAMA 109 1007 (Sept 25) 1937 

104 Kahoun, S Ceskoslov oftal 3 122, 1937, abstracted, Am J Ophth 
21 340 (March) 1938 

105 Duggan, W F Use of Vasodilators in Treatment of Retrobulbar 
Neuritis, Arch Ophth 16 380 (Sept) 1936 

106 Knapp, A Medical Ophthalmology, Philadelphia, P Blakiston’s Son 
& Co, 1918, pp 407-409 

107 Bedell, A New York State J Med 33 361 (March 15) 1933 

108 Campbell, E H Relationship of Sinusitis to Optic and Retrobulbar 

109 Hoople, G D New York State J Med 33 365 (March 15) 1933 

110 Carroll, F D Retrobulbar Neuritis Observations on One Hundred 

Cases, Arch Ophth 24 44 (July) 1940 
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disease It is probably for this reason that Traquair 111 stated that 
acute retrobulbar neuritis can be considered a monosymptomatic form 
of multiple sclerosis 

The pathology of retrobulbar neuritis is the pathology of multiple 
sclerosis The pathology of the acute form is presumably the same 
as the pathology of neuromyelitis optica, first described as a clinical 
entity by Albutt Briefly, the optic nerves and other parts of the 
nervous system show localized areas of softening and necrosis with 
perivascular infiltration Ricker would call this stage peristasis, or 
leukostasis In cases of the healed form there are sclerotic plaques 
of glial origin around arterioles whose walls are thickened Demyehna- 
tion is a characteristic change In some instances the artenolar lumen 
is obliterated This is essentially an infarct Many observers in the 
past have stated that the glial cells grew and compressed the arterioles 
and the nerve fibers Actually, I believe that local circulatory failure 
causes the myelin to break down and that the glial overgrowth is 
secondary, not primary 

Many years ago Dawson (quoted by Moore 84 ) noted that the sites 
of predilection for disseminated sclerosis were related to (1) the 
teinunal ramifications of end arteries and (2) areas where much glial 
tissue is normally present, as m the optic chiasm Moreover, Kennedy 87 
has said that “the recent plaques in the rare autopsies of acute cases 
[of multiple sclerosis] are not sclerotic, they are infiltrations by fluid 
of the nerve tissue surrounding blood vessels ” Kennedy stated the 
belief that the episodes, intermissions and curability of the acute crises 
of disseminated sclerosis “resemble the happenings of localized allergic 
edemas ” 

There must be a factor common to all cases of acute retrobulbar 
neuritis In analyzing the etiologic factors, it is "obvious that in the 
case of carbon monoxide poisoning the retrobulbar neuritis was due to 
histotoxic anoxia, caused by loss of ability of the hemoglobin to 
transport sufficient oxygen to nourish the tissues The cases following 
hemorrhage can be ascribed to anemic anoxia However, when the 
letma, rather than the optic nerve, is the site of the lesion, one 
sees not ischemia but edema of the retina with narrowing of one or 
moie of the branches of the central retinal artery Presumably, the 
same type of lesion is present in the optic nerve These lesions can 
be ascribed to overaction of homeostatic mechanisms which occur after 
hemorrhage It is known that after hemorrhage there is a generalized 
artenolar constriction, due either to the action of the sympathetic 
nervous system or to lelease of epinephrine into the circulating blood 
or to both facto i s This reduces the capacity of the vascular system 


HI Traquair, H M Tr Ophth Soc U Kingdom 50 351, 1930 
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If this compensatoiy aitenolar constriction results m excessive spasm, 
the leactions shift fiom the zone of normal to that of pathologic 
physiology Moon 20 noted that excessive and prolonged arteriolar 
constriction, such as that pioduced by overdoses of epmephnne, can 
produce changes in capillaiy peimeabihty by so limiting the access of 
blood to the capillaries that both they and the tissues supplied by them 
suffer from anoxia In other words, if posthemorrhagic amaurosis is 
due to a “toxin,” the “toxin” is epinephrine, and it causes amblyopia 
either of retinal 01 of letrobulbar origin because of a homeostatic 
mechanism which is physiologic m nature but pathologic in degree 
Also, Landis has frequently reported that lack of oxygen is the most 
potent factor in causing increased capillary permeability 

In the lare cases of letrobulbar neuritis due to caibon monoxide 
poisoning and to hemoirhage anoxemia is present In most of the 
cases of acute letiobulbar neuritis there is no anoxemia, but I believe 
that localized anoxia, due to disfunction of one or two arteriolar 
capillary units, exists This dysfunction manifests itself as arteriolar 
constriction with secondary increased capillary permeability, due to 
the anoxia resulting fiom the arteriolai spasm Allergy, histamine, 
epinephrine and overaction of the sympathetic neivous system can 
all cause these artei lolai -capillary changes 

The idea that acute retrobulbar neuritis might be of vascular origin 
is not new In 1931 Cioss 112 stated that he “thought it possible that 
some cases of letio-ocular neuritis might be due to a spasm of small 
vessels going to the nerve-fibres, while others were due to small emboli 
Some might be due to slight cedema, and others to slight thrombosis ” 
Others who favoied the vascular theory include Sourdille, 113 Schieck, 111 
Aubaret and Sedan, 115 Snell, 116 Kennedy 87 and Bedell 117 

In 1931 de Saint Mai tin 118 reported a case of letiobulbai neuritis 
occurring post partum in which improvement followed intramuscular 
injections of acetylcholine, and m 1934 Hartmann and Parfonry 119 
leported a case of posthemorrhagic amblyopia in which improvement 
■was obtained with acetylcholine after repeated transfusions had been of 
no avail (Treatment for the anoxemia with transfusions did not help 

112 Cross, R Tr Ophth Soc U Kingdom 33 43, 1913 

113 Sourdille C Clin ophth 6 280, 1900, abstracted, Arch Ophth 30 191, 
1901 

114 Schieck, F Arch f Ophth 71 466, 1909 

115 Aubaret, E, and Sedan, L Clin opht 17 255, 1928 

116 Snell, A New York State J Med 33 370 (March 15) 1933 

117 Bedell, A New York State J Med 36 959 (July 1) 1936 

118 de Saint-Martin Ann d’ocul 168 102 (Feb ) 1931 

119 Hartmann, E, and Parfcnrj, J Bull Soc d’opht de Paris, February 
1934, p 56 
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the localized tissue anoxia ) These authors stated that vascular spasm 
was the cause of the amaurosis 

1 120 recently reported the lesults of vasodilator theiapy in 23 patients 
who had 27 attacks of acute retrobulbar neuntis Twenty-nine eyes 
were involved Theie were 9 males and 14 females m the series No 
sinuses were opened, no teeth were removed, no vaccines weie used, 
and no foreign piotem therapy was employed m any case 

In 18 attacks the average treatment consisted in eight daily intra- 
venous injections of 0 1 Gm of sodium nitrite In 4 attacks from 
three to nine intramuscular injections of acetylcholine bromide (0 1 Gm ) 
were used In 1 attack three daily inhalations of amyl nitrite was the 
only therapy employed In the other 4 attacks various combinations of 
the aforementioned drugs were used 

Before treatment, 17 eyes (58 6 per cent) had vision ranging from 
perception of hand movements to 20/100, aftei treatment, 25 eyes 
(86 2 per cent) had vision of from 20/30 to 20/15 In no instance did 
vision become worse with tieatment, but in 4 eyes the final vision 
was less than 20/200 For the 25 eyes m which vision improved the 
average duration of loss of sight prior to treatment was 16 days and 
the aveiage time required for the attainment of the best final vision was 
9 7 days Papilledema and multiple sclerosis were not of unfavorable 
prognostic significance The earlier that treatment was instituted, 
the better were the final visual results For this reason, I stated that 
valuable time should not be wasted in searching for foci of infection 
or other questionable etiologic factors before starting vasodilator 
therapy 

Of the last 11 attacks in which treatment was given a definite 
history of exposure to cold or to a sudden change m climatic conditions 
was obtained in 9 The change was usually from warm to cold weather 
or from a cold dry to a cold wet atmosphere Such changes often occur 
even m the warmer months of the year For example, May 1938 was 
a relatively cold month, May 28 was stormy and May 29 was veiy 
cold Four attacks were seen in this particular month, and 3 of them 
occurred between May 26 and May 30 

In 1 case exposure to cold seemed to be the precipitating factor The patient, 
a woman of 23, had walked against a stiff, cold wind on Feb 22, 1939 The 
next day, on awakening, she discovered that vision in the left eye was much 
reduced, that afternoon vision failed in the right eye On February 24 vision 
was found to be 4/200 in the right eye and was limited to perception of hand 
movements in the left eye She received two intramuscular injections of sodium 
nitrite and three inhalations of amyl nitrite and then disappeared from the clinic 
n ormation was received from another clinic that on March 7 vision was 20/20 
m the right e ye and 4/200 m the left eje After that date she failed to return 

T ?^ gan ’ W F Acute Retrobulbar Neuritis as a Manifestation of Acute 
J-ocaiized Tissue Anoxia, Arch Ophth 25 299 (Feb ) 1941 
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to the second clinic (I have recently seen 2 similar cases in which exposure to 
cold was the only possible etiologic factor In both cases vision was 20/16 in 
each eye after vasodilator therapy ) 

In this case the reaction was attributed to histamine, formed in the 
skin and carried to the vessels of the optic nerve by the blood Horton, 
Brown and Roth 66 leported an analogous case in which a man collapsed 
and was unconscious for forty minutes after running about % mile 
(320 meters) against a stiff wind at a temperature of 30 F below zero 
The patient did not recover his strength for a week Had my patient 
also been unable to walk or had the patient of Horton and associates 
lost his vision, the diagnosis of neuromyehtis optica could have been 
made In other words, the distribution, number and location of lesions 
determine whether unilateral or bilateral retrobulbar neuritis, myelitis 
or neuromyehtis optica develops The differences are those of degree, 
rather than of kind 

Edwards 121 reported an interesting case of acute retrobulbai neuritis 
in a woman of 37 Vision m one eye was 4/200, owing to a pievious 
attack of acute retrobulbar neuritis When her remaining eye was 
involved, eighteen months later, Edwards used vasodilators, trans- 
fusions of blood and inhalations of 100 per cent oxygen After three 
weeks hei vision had improved to 20/40, a small scotoma was still 
present All therapy was directed toward relief of the vascular spasm 
and tissue anoxia 

Ravin 122 reported 5 cases of optic neuritis in which the drug of 
choice was erythrityl tetranitrate, a vasodilator, which was given orally 
He also gave the patient thiamine hydrochloride, not to relieve a hypo- 
thetic vitamin B 1 deficiency but because it acts indirectly as a vasodilator 
Visual acuities as determined on several occasions before treatment 
were 20/70, perception of hand movements, 20/30, 20/70 and 20/200, 
respectively , after treatment the final visual acuities were 20/30, 20/20, 
20/30 -f-, 20/20 and 20/30, respectively, on several occasions Ravin’s 
report is of interest because he dedsired to treat the patients orally 
rather than intravenously I can corroborate his results, because I 
have found that the oral administration of erythrityl tetranitrate and 
nicotinic acid are useful both when used alone and as an adjunct to 
intravenous injection of sodium nitrite 

Finally, Cordes 123 reported a case of acute retrobulbar neuntis m 
which vision improved from 2/200 to 20/20 in eight days with 
vasodilator therapy and a case of optic neuritis in which vision improved 
from light perception to 20/20 in four weeks with subcutaneous injec- 
tions of 100 mg of sodium nitrite 

121 Edwards, D L J Oklahoma M A 34 201 (May) 1941 

122 Ravm, L C Am J Ophth 26 188 (Feb ) 1943 

123 Cordes, F C Am J Ophth 26 916 (Sept) 1943 
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To sum up, acute retrobulbar neuritis is an acute vascular catas- 
trophe occurring m the optic nerve, chiasm or tract, resulting m edema 
and leading to tissue anoxia and loss of function Increased capillary 
permeability, which may be primary, but is probably secondary to 
arteriolar spasm m most cases, is the basic pathologic process m all cases 
of this condition Tissue anoxia occurs because of this capillary 
change This pathology is the pathology of allergy, histamine poisoning 
and shock The arteriolar-capillary changes are the final common 
pathway for a number of etiologic agents, which can act on the 
arterioles or the capillaries or both Overaction or underaction of 
certain homeostatic mechanisms explains the condition in many cases 
In many cases the disturbance is related to exposure to cold or to a 
sudden change m the weather This relationship is causal, rather 
than casual On clinical evidence histamine is probably the etiologic 
agent m these cases A histamine origin also explains the cases of 
retrobulbar neuritis attributed to focal infection and to allergy 

UVEA 

Ins and Ciliary Body — Kronfeld , 124 m discussing mtis and irido- 
cyclitis, noted that there are ciliary injection, edema of the ins and 
exudate m the anterior chamber The exudate may consist m 
(a) increased protein, (&.) fibrin, (c) cells or ( d ) clumps of cells on 
the back of the cornea Nodules may form, when these heal and are 
absorbed, atrophic areas remain 

According to Davids , 125 nodules which form in the eye may be 
due to specific or nonspecific factors He found that nodules (or 
granulomas) were associated with sympathetic ophthalmia, rheumatic 
fever and herpetic iritis and pointed out that it is the common tendency 
to consider such nodules as indicating tuberculosis Caution in 
diagnosis is indicated 

In cases of lheumatic uveitis, Marchesam 126 found changes in 
the uvea, sclera and retina characteristic of so-called rheumatic tissue 
damage In the early stages the connective tissue showed fibrinoid 
swellings, later, nodules of cells developed, composed chiefly of large 
histiocytes with basophilic protoplasm, finally, the foci changed to 
connective tissue scars Giant cells were often present Unlike the 
lesions of true tuberculosis, these granulomas produce little tissue 
leaction, much formation of connective tissue and no caseation Marche- 
sam expressed the opinion that these changes of “rheumatic” origin 
represent an allergic-hyperergic inflammation 

124 Kronfeld, P Introduction to Ophthalmology, Springfield, 111 , Charles 
C Thomas, Publisher, 1938 

1^q 2J Davids > H Nodule Formation m the Eye, Arch Ophth 23 432 (Feb) 

126 Marchesam, O Rheumatic Uveitis, Arch Ophth 23 431 (Feb ) 1940 
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One animal experiment is woi thy of i eport Spadavecchia 127 
sensitized rabbits to horse serum After a suitable penod be injected 
10 cc mtraperitoneally, followed by instillation of liritating chemicals 
into the conjunctival sac Severe iritis resulted Control experiments 
seemed to indicate that the reaction was specific Among the irritants 
used w^ere chlorofoim and histamine While this w^as an animal 
experiment, and therefore not typical of clinical conditions, it may 
explain those cases of lntic “irritability” which follow tiauina to the 
cornea In such cases the tears could be the souice of the histamine, 
for Ridley 70 recently reported finding a histamine-hke substance in 
normal tears Moreover, Ridley’s histamine-hke substance serves to 
explain the swollen lids which develop after w'eeping and which are 
often seen m cases of acute iritis and iridocyclitis when teaung is copious 

The list of causes of intis and iridocyclitis includes focal infection, 
allergy, herpes, syphilis, tuberculosis, endocrine imbalance, lheumatism, 
gout, antomtoxication, acute infectious diseases, brucellosis and the 
common head cold Undoubtedly, these conditions hare preceded or 
accompanied anterior uveitis , but is the relationship necessarily one 
of cause and effect ? The ocular changes may be the same as those 
occurring m the other tissues of the body in these clinically different 
diseases All these alleged causes have one thing m common — -vascular 
dysfunction, whether due to histamine, a hisfamine-like effect associated 
with allergy or a failure of arteriolar and capillaiy homeostasis More- 
over, these causes are the alleged causes of every other ocular mani- 
festation of alleigy discussed thus far in this essay 

In a recent article 1 128 compared acute intis and mdocyclitis with 
acute retrobulbai neuritis, acute exudative choroiditis and acute spastic 
closure of the central retinal artery In these superficially^ different 
lesions the early pathologic changes can be attributed to artenolar 
spasm, increased capillary dilatation and permeability and tlansudation 
of plasma and white cells into the perivascular tissues The super- 
ficial differences in these various lesions depend on the anatomic 
character of the affected tissues Early changes are due to capillary 
anoxia, which causes tissue anoxia Acute focal necroses may result, 
m healing these are replaced by scar tissue oi atrophic aieas or a 
combination of the two 

With acute retrobulbar neuritis theie are localized edema and 
round cell infiltration m the optic neive Because of the sheath of the 
nerve pressure may be exerted on all the fibers in the optic nerve, 
leading in some instances to total blindness Yet after healing occurs, 
only a small bundle of fibers may be permanently affected This bundle 

127 Spadavecchia, V Ann. di ottal e clin ocul 66 241 (April) 1938 

128 Duggan, W F Vascular Basis of Uveal Disease, Arch Ophth 24 1123 
(Dec) 1940 
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(as shown by scotometiy) consists of the fibeis supplied by the spastic 
aitenole, which is often obliterated 

With acute exudative choioiditis the lesion is subretmal, the edema 
is pionounced and the retina is secondanly affected Complete anoxia 
accounts foi the atiophy, while paitial or relative anoxia at the edges of 
the lesion is probably the stimulus for pioliferation of retinal pigment 
there 

With spastic closuie of the central letinal artery or one of its 
branches the spasm is visible, the edema is obvious and the aiea of edema 
also conesponds to the aiea of letina supplied by the involved artery 
The loss of function m the field also coi responds to the location and 
amount of vascular change 

With acute iritis and iridocyclitis theie is edema of the ms and 
the aqueous (prestasis) , with peristasis, the cells, which account for 
the perivascular mfiltiation m the preceding conditions, pass out into the 
aqueous because of the loose and spongy natuie of the antenoi uveal 
tissue If the arteriolar spasm is model ate, nodules may foim, if 
severe, focal areas of necrosis occur 

After pointing out that iritis, iridocyclitis, sympathetic ophthalmia 
and Harada’s disease (involvement of the ms, ciliaiy body, choroid and 
optic nerve) show only quantitative variations m the extent and severity 
of the lesions, I reported 11 cases of iritis and iridocyclitis (10 of the 
acute and 1 of the subacute form) m which only vasodilator theiapy 
was used (Sodium nitrite was given mtiavenously and erythntyl 
tetramtrate by mouth ) The time required for clinical cure was betv een 
five and fifteen days , the average time was nine days per case Minimal 
amounts of mydriatics were used, and no patient was hospitalized or 
even told to remain away from work 

Two of the patients with acute iridocyclitis had syphilis, 1 was 
leceivmg antisyphilitic treatment, the other was not These patients 
weie completely cured m five and lime days, lespectively 

I also described a case of postoperative iridocyclitis which followed 
an uncomplicated cataract operation The condition could have been 
diagnosed either as early sympathetic ophthalmia or as endophthalmitis 
phacoanaphylactica Injections of milk, use of salicylates and frequent 
instillations of atropine were without effect Four weeks after opera- 
tion the patient received four intravenous injections of sodium nitrite 
and oi al doses of erythrityl tetramtrate (15 mg ) twice daily by mouth 
After ten days the eye v as white and the tension, which had been low 
Mas normal 

In my conclusions, I stated that the striking and rapid improvement 
v Inch followed vasodilator therapy m these cases was of fundamental 
biologic importance I suggested histamine as a “likely etiologic agent 
because (1) histamine constricts arterioles and both dilates and increases 
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the permeability of capillaries, (2) histamine can account for cases 
ascribed to allergy, focal infection and cold, and (3) lnstamme is set 
free when tissue is traumatized ” 

Arkhangelskiy 129 stated nine years ago that postoperative cychtis 
was due to mechanical irritation of the ciliary nerves and that a neuro- 
humoral factor must be considered in any theoiy concerned with the 
causation and development of this lesion He did not mention anti- 
dromic impulses or axon reflexes or imply that lnstamme might be 
the neurohumoral agent, but he expressed the opinion that dental infec- 
tion was also a factor of importance 

Kennedy, Wortis and Wortis, 89 after mentioning that it is commonly 
known that vascular accidents occur in the brain in the course of an 
untreated syphilitic infection, stated 

The very fact that many of these episodes are rapid to occur and clear up 
without treatment is evidence in favor of the possibility of angiospasm being the 
causatne mechanism 

What is true for the biain should be true for the eye In cases of 
untreated infections the iritis ma}' be of reflex origin, in cases in which 
treatment is employed it may be an anaphylactoid reaction In either 
case its origin is vascular 

During the past two years I have treated 6 additional patients with 
acute iritis and iridocyclitis w'lth vasodilators alone In 1 of these 
patients the condition followed a cataract operation All patients w r ere 
clinically cured m from four to seven days No teeth were extracted, 
no salicylates were given, no foreign protein therapy was instituted, 
and minimal amounts of atropine or scopolamine w T ere used The 
results were uniformly good, and the patients were spared the loss 
of time from work, the expense of hospitalization and the discomfort 
and malaise which often accompany “shock” therapy 

In conclusion, it may be stated that acute iritis and iridocyclitis are 
manifestations of vascular dysfunction The chmcopathologic changes 
represent varying degrees of prestasis, or liquor stasis, and penstasis, 
or leukostasis, which are due to increased capillary permeability These 
capillary changes may be primary, or, what is more likely, because of 
the favorable response of these conditions to vasodilator therapy, 
they are secondary to arteriolar spasm The pathology is that of 
allergy, of histamine poisoning and of epinephrine poisoning Not all 
cases have the same cause, but m all cases the origin is vascular 
Vasodilators act b) ensuring an adequate suppl) of oxygen-contaming 
blood to the capillaries and tissues, thereby relieving capillary and tissue 
anoxia 

129 Arkhangelski) , V N Sovet vestmk oftal 8 10, 1936, abstracted, Arch 
Ophth 16 712 (Oct) 1936 
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In all cases the condition may be considered as of allergic origin, 
but such a conception must be broadened to include forms due to 
physical allergy, to histamine and to overaction of the sympathetic 
nervous system The focal nature of the lesions must be due to hyper- 
sensitivity of one or more arteriolar-capillary units in the anterior part 
of the uvea This hypersensitivity of terminal units explains only why 
iritis develops in some cases, iridocyclitis m others and choroiditis m 
still others There is a definite age incidence for these lesions, which 
may be due in part to endocrine influences, relative avitaminosis or 
imbalance of the autonomic neivous system The vascular changes aie 
the final common pathway for a numbei of etiologic factors In most 
cases there are probably multiple causes, no one of which by itself could 
produce acute iritis or iridocyclitis but which, acting together, shift 
the leactions m the tissues from the zone of normal physiology into the 
zone of pathology 

Acute Exudative Choroiditis — Many years ago, Mooie 84 asserted 
that acute choroiditis was similar m many respects to embolism of the 
central retinal aiteiy or one of its branches He stated that such a 
hypothesis was moie plausible than attributing the lesions to tuber- 
culosis In 1925 closure of the retinal artery was attributed to emboli 
in most cases With increasing knowledge of vascular physiology, the 
tendency is usually to atti lbute the condition to spasm It is not unlikely 
that today Moore would alter his statement and atti lbute acute exudative 
choroiditis to spasm of the choroidal aitenes rather than to embolism 

In 1939 Heath 130 mentioned the lack of evidence supporting tuber- 
culosis as a cause of acute choroiditis, the absence of even questionable 
foci of infection in many cases and the presence of spasm of retinal 
arteries m 4 -of his 24 cases Among the conditions credited with 
causing acute choroiditis are chilling, pregnancy, lactation, influenza, 
intestinal infection, head colds, focal infection, multiple sclerosis and 
allergy The etiologic factors are strikingly similar to the causes of 
acute retrobulbar neuritis, acute iritis and even closure of the central 
retinal artery Heath also stated that “the frequent and severe involve- 
ment of the vessels has led many to suppose that the condition is 
primarily vascular ” He personally did not favor this theory 

Recently 1 131 reported 5 cases of acute exudative choroiditis (3 cases 
weie of the juxtapapillary type) in which I used only vasodilator 
tieiapy I g ave twelve to fourteen intravenous injections of sodium 
nitrite and erythrityl tetranitrate by mouth One patient, who was not 
materially impioved, also had closure of the inferior division of the 
central retin al artery Befoie treatment the other 4 patients had vision 

130 Heath, C Brit J Ophth 23 289 (May) 1939 
(MaA ?94n San ’ W F AcUtC Exudatne Choroiditis, Arch Ophth 23 930 
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of 20/30 — , S/200, 20/100 and 20/100, respeclnely After treatment 
the final Msual acuit) and the time required for cure were 20/20 — 
(nine dajs), 20/40 — (twenty-one days), 20/20 — (nineteen days) 
and 20/30 — (nine da)s), lespectively The patient attaining vision of 
20/40 — was not seen again for six weeks, at which time vision was 
20/20 The patient who attained visual acuity of 20/30 — had had 
-usion of 20/30 foi a jeai piecedmg the attack because of two previous 
attacks In these 4 patients the lesions m the fundus subsided com- 
pletely in fourteen, twenty-one, nineteen and twenty -nine days, 
i espectivel) 

Cordes 123 lepoited equally good results in 2 patients who weie 
treated similarly 

I commented on the basic similarity of this lesion, acute letrobulbar 
neuntis and acute spastic closure of the cential retinal arteiy All 
thiee conditions are manifestations of tissue anoxia resulting fiom 
aitenolai spasm and increased capillary permeability I suggested 
histamine as a possible etiologic factor because this could explain the 
cases occurimg m cold weather as u r ell as those attributed to focal 
infection I also noted that the pathologic changes of histamine 
poisoning and those resulting from overdoses of epinephrine weie 
similar and that both substances produced lesions by causing varying 
degrees of prestasis, peristasis and stasis 

The pathology of acute choroiditis is the pathology of alleigy, and 
both are manifestations of a disturbance of vascular physiology Foi 
this reason I said “ the use of vasodilators for the treatment of 
this condition has a sound physiologic and pathologic basis ” 

Clioi oidosis Seiosa CenUahs — There is a condition called serous 
letmopathy by Duke-Elder 132 which has been variously attubuted to 
allergy, focal infection and “toxemia ” Some authors believe it to 
arise from retinal angiospasm Among the diagnoses offered by this 
group are retinitis centralis (Asayma), central angiospastic retinitis 
(Hormker), central angiospastic retinopathy (Gifford and Marquardt), 
letinal capillarosis (Cattaneo), angioneurotic macular degeneration 
(Candian) and juvenile exudative macular retinitis (Junius) Cat- 
taneo 133 stated that the lesions may be macular, paramaculai or dis- 
seminated, and he expressed the belief that circmate retinitis, senile 
maculai exudative retinitis and disciform degeneration of the macula 
are also due to retinal angiopathy 

Another group of observers (Masada, Batten, Oguchi, Abe and 
Riehm) have described similar lesions but attributed them to subretmal 

132 Duke-Elder, W S Textbook of Ophthalmology, St Louis, C V 
Mosbj Compam, 1941, vol 3, pp 2592-2594 

133 Cattaneo, D Ann di ottal e chn ocul 65 721 (Oct) 1937 
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edema originating from the choriocapillaris Walsh and Sloan 134 
leviewed this aspect of the subject fully m 1936 They pointed out 
that moderate diminution of central vision, a positive scotoma, micropsia 
and, usually, tiansitoiy hyperopia weie the important signs and 
symptoms In geneial, the scotoma was largei for blue than for red, 
indicating a lesion intei fermg with the function of the rods and cones 
They offered the term “idiopathic flat detachment of the macula” to 
describe the condition, and they suggested that focal infection or a 
circulatory disturbance, either angioneurotic or alleigic in origin, must 
be considered as an etiologic factor 

The advisability of including cases of discifonn degeneiation of 
the macula m this group is based on Cattaneo’s opinion and on a lecent 
aiticle by Verhoeff and Grossman, 133 who described 3 cases and 
leviewed the liteiatuie For 1 of their cases they stated “ the 
possibility cannot be excluded that the blood was derived from the 
choriocapillaris by diapedesis” , and for another case they said 
“ there was a serous exudate occurring primarily beneath the 

pigment epithelium and elevating the retina here m the foim 

of a mound ” Later, the}' - said “ the observations m oui cases do 
not exclude the possibility of a localized vascular lesion ” Verhoeff 
and Grossman 13G closed the discussion of their article with the following 
woids 


a typical lesion is due to organization of a hemorrhagic extravasation which 
is primarily beneath the pigment epithelium In some cases the hemorrhage 
may be due to urticaria I can even bring my favorite factor, allergy, into the 
question 


It is difficult to diffeientiate lesions due to choroidal angiopathy 
fiom those due to retinal angiopathy They have the same etiologic 
background However, this differentiation can be made by scotometry 
In the cases of choroidal origin there is always a scotoma v Inch is as 
laige for a blue test object as for a red test object of the same size, 
oi even largei Micropsia and transitory hyperopia occur m the cases 
with but slight depiession of the visual acuity, and elevation of the 
macular region (up to 3 or 4 D m some cases) is always piesent 
The retinal alterations (white spots, pigmentation oi depigmentation) 
are the most obvious, but the least important, changes in the fundus 
In my opinion, these subretmal lesions beai the same relation to 
acute exudative choroiditis as an uiticanal wheal bears to erythema 
nodosum These lesions lepresent prestasis, or liquoi stasis, while 
ac ute exuda tive choioiditis and erythema nodosum lepiesent varying 


V'alsh, F B, and Sloan, L L Am J Ophth 19 195 (March) 1936 

Dcgcn e rmn h0e fT F H ’ and Grossman ’ H P Pathogenesis ot Disciform 
rr v ° f thc Macula ' Vrch Ophth 18 561 (Oct ) 1937 

eration 01 ^!^’ F , H Grossman - H P Pathogenesis of Disciform Degen- 
tbc Macula, Arch Ophth 19 467 (March) 1938 
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degrees of peristasis and stasis , the vascular catastrophe is so severe that 
focal necroses occur m the latter conditions 

1 187 reported 13 cases of central subretmal edema I prefer the 
term “choroidosis serosa centralis” to designate this condition due to 
choroidal angiopathy In all cases it was considered to be a manifesta- 
tion of localized capillary and tissue anoxia and may be interpreted 
as due to allergy because the lesion is fundamentally a wheal Vaso- 
dilators were used to increase the supply of oxygen-containing blood 
to the tissues involved An analysis of these cases is of interest 

In the cases (7) of less severe central subretmal edema there was 
only a central scotoma for blue and, in some instances, a scotoma for 
a 1 mm white test object at 1,000 mm Visual acuity varied from 20/50 
to 20/30 before treatment , after treatment, it varied from 20/30 to 
20/15 The macular region was elevated from 1 to 2 D before treatment 
The swelling subsided with improvement in vision Complete cure 
required from five to twenty-one days (average, ten days) 

Three other cases were typical instances of early disciform degenera- 
tion of the macula In the first, a woman of 48 had vision of 20/100, 
with intravenous injections of sodium nitrite vision improved to 20/30 
m sixteen days In the second, a man of 61 had vision of 20/30 — ; 
with treatment it improved to 20/20 — in one week This was 
maintained for one month, after which the vision suddenly decreased to 
12/200, owing to a large subretmal hemorrhage In the third case a 
woman of 65 had vision of 20/100, this improved with vasodilator 
therapy to 20/50 in thirteen days and was maintained for three months 
After this the patient failed to return for further observation One 
other patient, a man of 56, whose vision had been poor for four or 
five years, had a condition suggestive of disciform degeneration of the 
macula Vision was 20/200 in each eye, the macular regions were 
elevated from 2 to 3 D , and there was a central scotoma for white 
and blue, the scotoma for red was smaller than the scotoma foi blue 
After twenty-three intravenous injections of sodium nitrite (01 Gm ), 
in ten weeks vision improved to 20/50 — and 20/70 — , the scotomas 
decreased in size and density, and the macular elevation had decreased 
to about 1 D 

Many of the 13 patients gave a history of other allergic lesions 
One patient had had two attacks of acute retrobulbar neuritis , both 
attacks cleared in a few days with the same vasodilator therapy 
Another patient had had bilateral retrobulbar neuritis thirty years 
earlier, with permanent field defects and some atrophy of the optic nerve 
As his fields had been plotted prior to the attack of choroiditis serosa 
centralis, it was easy to diagnose the presence of the new submacular 

137 Duggan, W F Choroidosis Centralis Serosa, Arch Ophth 27 123 
(Jan) 1942 
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lesion (X have recently seen another patient who had both lesions ) 
One patient had lost useful vision m her other eye twelve years before 
the present attack, after acute exudative choroiditis at the macula 
Another patient suffered from attacks of urticaria In 1 patient 
the subretmal lesion developed fourteen hours after an intravenous 
injection of sodium iodide and sodium salicylate Finally, a girl of 
20 had onset of both central subretmal edema and Bell’s palsy on the 
same side after walking 1 mile (16 kilometers) to work on Jan 22, 
1940, when the outdoor temperature was 28 F With intravenous 
injections of sodium nitrite, the ocular lesion cleared m eight days and 
Bell’s palsy m eleven days The disturbance m this case could well 
have been due to hypersensitiveness to cold and therefore could be 
attributed to histamine, formed m the skm and then carried by the 
blood to the arterioles and capillaries m the choroid and m the facial 
nerve 

Cordes 123 reported a similar case of a woman aged 34 Her vision 
improved from 20/200 to 20/20 m one week with daily subcutaneous 
injections of sodium nitrite and three daily small doses of typhoid 
vaccine given intravenously 

Hormker, 138 who used the term central angiospastic retinitis, 
expressed the belief that exposure to cold was a causative factor m 
some of these cases and that vasodilators were of value 


Gifford and Marquardt 139 stated preference for the term “central 
angiospastic retinopathy ” They used antispasmodic treatment with 
benefit m their 8 cases They also expressed the belief that exposure to 
cold should be avoided by patients with this lesion 

In a later article, Gifford 140 reported on 23 additional cases of 
central angiospastic retinopathy (choroidosis centralis serosa ? ) He 
stated that peripheral angiospasm is the cause of these macular lesions 
and that protection against cold and abstinence from tobacco are indicated 
for patients with such a condition His treatment included administra- 
tion of papaverine intravenously , typhoid vaccine intravenously ; 
phenobarbital, a preparation of theobromine and phenobarbital (Theo- 
minal) or a deprotemated pancreatic extract (Depropanex) intra- 
muscularly , nicotinic acid or the vitamin B complex , sodium nitrite by 
vein , neostigmine by mouth , thyroid extract m cases of lowered basal 
metabolism, and a regimen including plenty of rest and avoidance of 
fatigue and nervous strain when it seemed practical No patient 


1 ^ 13 ,L H 1 °r iker ’ E Ann dl ottal e chn ocul 55 55 » 1927 > Arch f Ophtln 
6 286 > 1929 > Klin Monatsbl f Augenh 98 487, 1937 

\ r l? n G !5.° rd A S R ’ and Mar 9 uar dt, G Central Angiospastic Retinopathy 
* vrc 1 u Phth 21 211 (Feb) 1939 

(Tune) 1944 ° rd ’ S R Evaluatlon of 0cular Angiospasm, Arch Ophth 31 453 



602 


ARCHIVES OF OPHTHALMOLOGY 


received all the aforementioned antispasmodics, but most of them 
recerved -various combinations of them 

Cordes 141 has also reported on a type of foveomacular retinitis 
observed m the United States Navy Approximately 176 cases were 
studied in detail, but many* more cases were seen Clinically, this 
retinitis resembled Duke-Elder’s central serous retinopathy or Gifford’s 
central angiospastic retinopathy Vasomotor instability, emotional 
upsets, fear, worr) , anger and the excessive use of tobacco, all of which, 
either alone or in -various combinations, can, and often do, produce 
angiospasm, were mentioned by Cordes m his discussion of the etiology 
of this lesion He concluded that the etiologic factors deserved further 
stud}', with special consideration to peripheral vascular disease and 
angiospasm, and that the use of vasodilators m the early stages seemed 
beneficial 

Finally, Bothman, 142 after abstracting a case of central edema 
with blurring which was reported by Bnnckerhoff and m which normal 
vision was regained after treatment with -vasodilators and typhoid 
vaccine, said, “We believe that this t) pe of lesion is due to allergy ” 

I believe that choroidosis serosa centralis is often a manifestation of 
allerg} and that disciform degeneration, w'lnch occurs m the older 
patients, differs only in degree from this condition m young people 
Both are manifestations of tissue anoxia Vascular dysfunction causes 
the tissue anoxia, and allergy is often the cause of the vascular 
d}sfunction The use of vasodilators m this condition is based on the 
pathologic physiology of the lesion 

SCLERA 

The nonpyogemc scleral “inflammations,” w Inch Duke-Elder 143 
divided into episcleritis (nodular episcleritis and episcleritis periodica 
fugax) and sclentis (anterior, brawmy and posterior sclentis, and 
sclerokeratitis) have been ascribed to gout, rheumatism, tuberculosis, 
syphilis, allergy, focal infection and menstruation Regarding these 
conditions, Fnedenwald 144 stated 

The etiology seems to be related to that of the non-specific inflam- 
mations of the ins, ciliary bod} and choroid The histological picture 

presented by all of these cases consists of a necrosis of some of the scleral 
fibers with surrounding edema and round cell infiltration 

If the words “scleral fibers” are replaced by “nerve fibers,” the 
description w'ould apply to acute retrobulbar neuritis, multiple sclerosis 
or neurormehtis optica 

141 Cordes, F C Am J Ophth 27 803 (Aug ) 1944 

142 Bothman, L The 1944 Year Book of the Eye, Ear, Nose and Throat, 
Chicago The Year Book Publishers, Inc , 1944 p 149 

143 Duke-Elder, 1S = 1938, vol 2, pp 2044-2069 

144 Fnedenwald, J S The Pathology of the E>e, New York, The Mac- 
millan Company, 1929, pp 67-69 
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Duke-Elder’s description is more complete He stated 143 

The lesion is characterized especially by the presence of mononuclear lympho- 
cytes, tightly packed masses of which make up the bulk of the inflammatory 
nodules or the areas of diffuse swelling In the superficial episcleral lesions 

the conjunctiva is infiltrated in its sub-epithelial layer, as well as the superficial 
parts of the sclera, the laminae of which are separated by cedema and surrounded 
by rows or spindle-shaped masses of lymphocytes In these lesions extreme 
vascular engorgement and lymphatic dilatation occur almost invariably (Schumer, 
1895, Uhthoff, 1900) In the deeper lesions the same infiltration occurs 

In the milder cases the inflammatory exudation may disappear leaving little 
or no trace, but m most cases of any degree of severity necrosis of the cells and 
fibres results while the new vessels undergo an obliterating endarteritis, or 
alternately fatty or hyaline degeneration may ensue The necrotic tissue is 
then slowly absorbed, and as a rule proliferation of new fibrous tissue replaces 
the atrophy, leaving a scar 


It must be apparent that the foregoing descuption is a description 
of alleigy The edema is due to mci eased capillary peimeability, and 
the focal necroses are due to arteriolar spasm, which may also be the 
cause of the increased capillary permeability This is borne out by 
the fact that m cases of severe scleritis there is obliteration of the 
arterioles, just as in case of healed acute choroiditis one or two nan owed 
or obliteiated choroidal vessels can be seen m the floor of the lesion 
However, this arteriolar lesion is primary rather than secondary, as is 
commonly believed 

Purtscher 145 recently leported the case of a man of 67 who had 
serous tenonitis of the left eye and extensive choroidal detachment 
A few days later the right eye was similaily affected Still later retinal 
detachment and hypotony developed After six months the detachments 
and hypotony disappeared Purtscher asserted that the serous tenonitis 
and choroidal detachment represented an edema which was secondary 
to posterior scleritis, the posterior scleritis was ascubed to a vasomotor 
neuiosis on an allergic basis 

On the assumption that many of these scleial inflammations aie 
manifestations of localized tissue anoxia due to varying degrees of 
aiteriolar spasm and increased capillary permeability, whether the 
lesulls of allerg}', histamine oi ovei action of the sympathetic neivous 
system, treatment r\ ith vasodilators only w as instituted m 5 cases 
(mtiavenous injections of 100 mg of sodium nitnte and admimstiation 
of eiythrityl tetranitrate by mouth) These cases, which have been 
leported m full elsewheie, 140 aie summarized as follows 


Case 1 — W P , a man of 58, was seen on March 24, 1938, with episcleritis 
of the right eye Symptoms had been present for six days He received 30 
mg of ervthnty 1 tetranitrate twice daily for fhe da\s and sodium nitrite intra- 


145 Purtscher, E Klin Monatsbl f Augenh 94 12 (Jan ) , 141 (Feb ) 1938 

146 Duggan, W F Role of Anoxia in the Production of Episcleritis and 

Scleritis 'Yrch Ophth 25 113 (Tan) 1941 d 
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venously on March 24 and 29 The nodule disappeared in two days, as did the 
symptoms On the seventh day (March 31) only two dilated venules indicated 
the site of the former lesion There was no immediate recurrence 

Case 2 — W W, a man of 30, was seen on Aug 13, 1938, with episcleritis 
of the right eye Symptoms had been present for one month He had had similar 
attacks in both eyes in the past He received five daily injections of sodium 
nitrite and then took 15 mg of erythrityl tetranitrate twice daily until August 21 
On August 17 the right eye was free from symptoms and practically white 
No recurrence took place during the next three weeks 

Case 3 — M M, a man of 61, was seen on Sept 30, 1938, with sclentis of 
the right eye, present for about nine days Pam was an outstanding symptom 
He received six daily injections of sodium nitrite, followed by administration 
of erythrityl tetranitrate by mouth for several days Pam was relieved after 
the first injection, the tenderness disappeared after the fourth injection, and 
on October 7 the eye was almost completely white He failed to return to the 
clinic for further observation 

Case 4 — Mrs C H, aged 68, was seen on Jan 14, 1940 with moderately 
severe brawny sclentis of both eyes, which had been present m the right e>e 
for two days and in the left eye for one day The only ascertainable cause was 
■exposure to cold weather, on January 11 and 12 She was immediately given 
an injection of sodium nitrite and 15 mg of erythrityl tetranitrate by mouth in 
the evening When she returned, at my request, on January 18, she was free 
from symptoms There was only a tiny patch of episcleral congestion nasal 
to the limbus in each eye A second injection of sodium nitrite was given On 
January 22 both eyes were completely white 

Case 5 — I S , a man of 65, was seen on Jan 21, 1940 with episcleritis of the 
left eye, which had been present for about one week The chemosis of the 
conjunctiva over the nodule was so intense that the conjunctiva protruded between 
the closed lids His history was without significance except for exposure to cold 
on January 15 He received injections of sodium nitrite on January 21 and 22 
and took 30 mg of erythrityl tetranitrate for three nights The chemosis had 
disappeared on January 22 On January 24 the eye appeared entirely white and 
normal There have been no recurrences to date 

Vision was not affected in any of these cases No therapy other 
than that mentioned was used in any case Even mydnatics weie not 
used except m examination of the fundi at the first visit of each patient 
The time required for a clinical cure varied from three to eight days 
This treatment is not empiric but is based on a consideration of the 
pathologic physiology in these cases In all cases the inflammation 
■could have been ascribed to allergy In cases 4 and 5, m my opinion 
however, the condition was due to exposure to cold and could be ascribed 
to histamine 

MISCELLANEOUS CONDITIONS 

No mention has been made of the noninfectious inflammations of 
the lids and conjunctiva which occur after contact with drugs and 
cosmetics While these are probably forms of drug allergy, the relation 
of cause and effect is obvious and a cure usually follows removal of 
the irritant 
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Vernal conjunctivitis and trachoma are considered by many 
ophthalmologists to be manifestations of allergy Inasmuch as I have 
had no opportunity to treat these conditions with vasodilators m order 
to discover whether or not they represent unusual types of localized 
tissue anoxia, I prefer not to burden the reader with a recapitulation of 
the literature 

For many years it has been known that cataract is occasionally 
associated with eczema, neurodermatitis and other lesions of the skm 
attributed to allergy Daniel 147 discussed this in 1935 Since then, 
except for reports of cases, little of importance has appeared in the 
literature Moreover, these cataracts must be treated surgically m 
the manner prescribed for other cataiacts 

In many cases the onset of acute dacryocystitis may be due to allergic 
changes m the walls of the sac, similar to that occurring with vasomotor 
rhinitis (or nonmfectious coryza, as it was called by a correspondent 
m the British Medical Journal) Secondary invasion of the edematous, 
ischemic walls of the sac by pyogenic organisms (Findlay 18 ) usually 
necessitates surgical intervention 

Acute dacryoademtis may also be allergic m the sense that there 
is intense edema of the gland, due to increased capillary permeability 
Here, release of tension by opening the gland usually results in cure, 
just as a decompressing operation relieves acute glaucoma 

Migraine may be accompanied with spasm of the retinal arteiy, 
paralysis of ocular muscles and scotomas It is considered to be due 
to spasm of cerebral arterioles, followed by development of a “wet” 
brain, due presumably to increased capillary permeability The most 
effective types of therapy are those which (1) paralyze the sympathetic 
vasoconstrictors, (2) actively dilate arterioles or (3) supply pure 
oxygen (Alvarez) Whether migraine is due to allergy, endocrine 
influences or overaction of the sympathetic nervous system is still 
sub judice In many cases migraine is probably of allergic origin 
Vasodilator therapy seems to be of value 

NATURE OF VASCULAR SPASM 

While there are many articles dealing with the role of vascular 
spasm in particular diseases or in single cases, the best presentation 
of the subject as a w r hole from the viewpoint of the experimental 
pathologist is Nedzel’s 148 monograph 

According to 'Nedzel the activities of the autonomic nervous 
system, the endocrine glands and the chemical and metabolic processes 
of the body are intimately related The demand of the cells for 
nutrition depends on environmental conditions and is controlled by the 

147 Daniel, R K Allergy and Cataracts, J A M A 105 481 (Aug 17) 

148 Nedzel, A J Vascular Spasm Experimental Studies, Illinois Medical 

and Dental Monographs, Urbana, University of Illinois Press, 1943, vol 3, nos 3-4 
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proper functioning of these three systems, whose changing behavioi 
is reflected by the vascular system, particularly the peripheral circulation, 
since the capillaries are the medium through which oxygen and food- 
stuffs reach the cells and waste products are carried away 

Therefore, it is reasonable to concentrate on the vascular system 
as the final regulator of the functions of the cell in its readjustments 
to the changing demands on its activities The function of the vascular 
bed is to protect the organism from injurious exogenous and endogenous 
agents and to sustain normal life Any inadequacies in the behavior of 
the terminal blood vessels will lead to impaired function, with resulting 
injury of particulai groups of cells and the consequent production of 
disease 

In Nedzel s words 

The transient variations m the resistance of the small blood vessels 
depend on the changes in tone of their walls Hypertone and hypotone 

each [of] which may occur simultaneously in the whole body or in 

a large part of the bod), interferes little with the passage of blood to the tissue, and 
hence does not impair the process of nutrition 

Another type of reaction is “vascular spasm” It is an exaggerated state of 
In pertone, and, what is more important, it is limited to a certain region, organ, 
or part of the body, or even to one artery Spasm, in this sense, is alwajs a 
localized phenomenon, a pathological occurrence, a diversion from the average 
amplitude and size of the normal ARS phase 140 of Petersen the local 

phenomenon of vascular spasm means practically a complete stop, or a greatlv 
diminished blood supply to the particular region, during a definite time interval, 
shorter or longer, but always exceeding the normal demand imposed by the 
environment 

vascular spasm is purely a functional phenomenon which is 

manifested by different pathological symptoms Yet [spasm] if greatly 

pronounced or prolonged, or both, may precipitate disease in the organ or bodily 
region in which the disturbance is centered This view has both clinical and 
experimental evidence to support it 

As the metabolism of the cell is dependent on oxygen, any appreciable 
diminution in available oxygen precludes normal cell function For this reason, 
anoxic phenomena become increasingly important in studies of pathologic con- 
ditions of the human bodv, as well as m therap) 

The functional activity of the vascular bed appears to be of much significance 
in the development of many diseases, the etiology of which is attributed to other 
causes Many different diseases themselves and different symptom-complexes 
can be explained onav ascular basis 

Basic disturbances — spasms in vascular beds — appeared [in animal 
experiments] in different regions and organs m varying degrees, thus leading 
to the formation of lesions in \videly separated organs These lesions are bases 
for different diseases, and 3 et their etiologv is the same 

an) factor which leads to vascular episodes in the body may cause one 
or another of several diseases, diseases which are very different clinicall) in 
their localization and manifestation 

149 A.RS phase is a term used to denote the predominance of anabolism, 
reduction and vascular constriction (spasm) 
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While Nedzel did not discuss alleigy as an entity, he did mention 
that some investigators have evoked alleigy as the cause of acute 
rheumatic fevei and of multiple sclerosis He then went on to show 
that, accoidmg to his expenments and according to the vork of othei 
investigatois, both these diseases aie of vascular ongin and that 
ti ansitory penods of localized anoxia can account foi the pathologic 
changes observed m these diseases Throughout his piesentation he 
lepeatedly stated that sudden changes in the meteoiologic envnonment 
constitute a common cause of anoxia due to vasculai spasm and that 
pei sons w ith an unduly labile vasculai sy stem ai e the most susceptible 
Undoubtedly, he would agiee that these patients aie allergic to their 
environment, that this is a vanety of physical alleigy, and that the 
basic lesion is arteriolar spasm and mci eased capillaiy penneabilit} 


ALLERGY AND THE WEATHER 


Peteisen 150 a pathologist, has written extensively and logically 
about the relation of alleigic manifestations to the veathei He used 
uiticaria as an example and proved (m my opinion) that it is not 
necessaiy to assume that uiticaria is always due to a specific antigen- 
antibody leaction A few quotations may be of intei est 
In discussing menstiual urticaria, he stated 

Today we have taken over the same reasoning [that the bactenum is the 
whole stoiy in etiology] and are searching deeply and frequent!} successful!} 
for offending protein and other sensitizing agents Again we disregard the 
constitutional — the conditioning factor of the individual patient Personal]}. 

I doubt much the possibility of ever desensitizing in the true immunological 
sense 


Either we assume that we deal with an antigen that is constantlj present, 
but with varying susceptibility and resistance on the part of the patient, or we 
must conclude that transient vasomotor alterations in the skin, incidental to and 
characteristic of this unstable type of individual, produce the lesions 

In a fuither chapter on the urticanas, he stated 


Today, with the vogue of specific sensitization, we think only m teims of 
allergins, of antibody mechanisms [page 387] 

We deal with more diseases of this type [urticana] m America than in 
Europe merely because the environmental conditions are more severe and the 
opportunity for vascular instability becomes greater [page 388] 


If one may'- assume that any aseptic lesion pioduced by increased 
capillary peimeability, with or without a preceding arteriolar spasm, 
is basically^- an allergic lesion, then, as I have shown, acute glaucoma, 
iritis and iridocyclitis are manifestations of allergy m some cases, though 
not necessarily of allergy due to an antigen-antibody reaction Petersen 
summarized 40 such cases and furnished the necessary meteorologic data 
Every attack of acute glaucoma, iritis or iridocyclitis could be l elated to 


p, 150 /2 erS f n ’ W F The Patient and th e Weather, Ann Arbor Mich 
Edwards Brothers, Inc, 1934, vol 2, pp 350-487 
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a sudden alteration m the meteorologic environment, and the majority 
of them were referable to a polar infall (rising baiometnc pressure 
and falling temperature) It is the polar mfall or passage of a cold 
front which is the cause of the “ARS” (anabolism, reduction, vascular 
spasm) phase in the body, and when this phase is present there is 
tissue anoxia of one or another oigan or tissue or portion of a tissue. 
This localized anoxia, due to arteriolar spasm and increased capillary- 
permeability, gives the localized picture of allergy It may well be 
that m the cases which can be related to weather changes one is 
dealing with an actual hypersensitivity or allergy to weather Certainly,, 
the condition m these cases must be a variety of physical allergy 

Petersen 151 also reported on the environmental changes (tempera- 
ture, barometric pressure and rainfall) which occurred in some of the 
cases in which I employed vasodilator therapy, and which are referred 
to earlier m this article In the series of 13 cases which he studied, and 
which included instances of acute iritis, iridocyclitis, episcleritis, 
sclentis, choroiditis and retrobulbar neuritis, the onset in every case 
and the exacerbations m several cases were related in point of time 
to the passage of a polar air mass Petersen’s comment was 

any extreme in the environmental situation, whether toward cold or toward 
undue heat, is apt to find reflection in clinical symptoms for the simple reason 
that such changes entail major vasomotor adjustment While any one of many 
environmental factors may act as a precipitating force, the weather episode, 

on the background of season, is the most common of the energy inpacts that 
are effective, for the biologic effect is apt to be prolonged The vascular spasm 
may exist for hours or even days, is subject to summation with repetition of 
environmental change and is, in addition, universal in its effectiveness in the 
population at large The meteorologic episode is universally effective, and 

the clinical reflection will be found in any organ or tissue 

Mills 102 stated 

Short cycle weather changes bring startling alterations in health and physiologic 
functions, alterations with which physicians should be thoroughly aware 

I believe that man’s reactions to the ever changing sea of air in which 
he lives constitute, in an unstable person, one of the major causes of 
disease and that allergy or, better, hypersensitivity or, still better, 
vasoneuropathy of physical origin (Urbach) is a pathologic reaction to 
a sudden change in this sea of air 

COMMENT 

Only eight years ago Pickworth, 153 in discussing the physiology 
and pathology of mental and emotional states, said 

151 Petersen, W F Weather and Ocular Pathophysiology, Arch Ophth 
29 747 (May) 1943 

152 Mills, C Medical Climatology, Springfield, 111 , Charles C Thomas, 
Publisher, 1939 

153 Pickworth, F A Brit M J 1 265 (Feb 5) 1938 
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Superstition demands an infinitely more complex control of the already complex 
nenous sjstem, and thus hinders study of a humbler control by the vascular 
s\ stem 

The clinical significance of regional vascular irregularities, however, needs 
many more years of further patient study 

And Petersen, 151 in 1934, said 

We are accustomed to regard the blood supply to the tissues as uniformK 
adequate unless gross pathological disturbances exist we seldom consider 

the possibility of regional or organ inadequacy of vascular function unless the 
clinical manifestations are obvious 

As a matter of fact, variation in the oxygen supply to the tissues is probably 
one of the most common of events and dysfunction or inadequacy of the mechanism 
that has to do with oxygen supply is probably the fundamental cause of all 
disease 

Poncher, 155 m a discussion of puipura, stated that the factors 
concerned with increased capillary permeability are hereditary, environ- 
mental, allergic, vasomotor endocrine and dietarj influences and, 
finally, lack of oxygen 

In my opinion, allergy of the ocular tissues may be considered an 
acute localized vascular catastrophe which is the result of arteriolar 
spasm or increased capillary permeability or both Tissue anoxia and 
loss of function are the immediate results 

Capillary permeability is increased beyond physiologic limits by 
lack of available oxygen, by excessive arteriolar constriction and by 
histamine 

Lack of available oxygen is often due to an anemic or histotoxic 
anoxemia, in which the blood is unable to carry adequate amounts of 
oxygen However, a physiologic anoxenua may occur m which, owing 
to an alkalosis (which may be due to primary carbon dioxide deficit, 
as in overbreathing, or to excessive intake of alkali), the dissociation 
curve of oxyhemoglobin is shifted to the left, so that the oxyhemoglobin 
does not dissociate normally in the capillaries but retains its attached 
oxygen A lowering of the temperature of whole blood also shifts the 
dissociation curve of oxyhemoglobin to the left 

Arteriolar spasm may be caused by overaction of the sympathetic 
nervous system, by an excess of epinephrine in the circulating blood; 
by nicotine, by histamine or histamine-like substances, and by a 
decreased formation or an increased destruction of acetylcholine, the 
vasodilator hormone of the body 

Even the vitamins may act via the capillaries and arterioles Lack 
of ascorbic acid increases capillary permeability Thiamine according 
to Mmz, 156 acts by augmenting the action of acetylcholine , Spies, Bean 

154 Petersen, iso p 

vr ^ J^ nt : her ’ H G Purpura as a Symptom in Pediatric Practice, T A 
M * 104 1690 (May 11) 1935 

156 Mmz, B Presse med 76*1406 (Sept 21) 1938 
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and Stone 157 and many others have reported that nicotinic acid dilates 
arterioles, and it is known that riboflavin is concerned with oxidative 
processes 

Excess or deficiency of endocrine secretions may also alter reactions 
of blood vessels Uiticana and episcleutis have been attributed to 
menstruation Reynolds 158 reported that estrogen substances are 
cholinergic m that they apparently increased the acetylcholine content 
of the rabbit uterus (Many persons with hypothyroidism are abnor- 
mally sensitive to cold ) Therefore, lesions attributed to endocrine 
imbalance may be due to angiospasm resulting from temporary failure 
of the hormonal mechanism concerned with maintaining' homeostasis 

Histamine or histamine-like bodies are of major importance m any 
study of allergy for the following reasons 

1 The lnstamme theory of anaphylaxis, first formulated by 
physiologists, has never been disproved 

2 Histamine can account for all lesions attributed to allergy and 
focal infection 

3 Histamine is formed m the skin after exposuie to cold This 
accounts for the high incidence of allergic lesions m the winter and 
early spring, as well as for those which occur after a sojourn in 
air-cooled theaters or restaurants 

4 Histamine is formed m heated tissues This explains the mani- 
festations of allergy following treatment with heat produced artificially 

5 Histamine is formed in the gastrointestinal tract Failure of the 
normal detoxifying mechanism provides a ready supply of histamine 

6 Histamine is released by antidromic nerve impulses 

7 Histamine is formed in traumatized tissue 

8 Histamine is found m leukocytes (Code, 159 Dale) Because of 
this fact, the perivascular round cell infiltration may both perpetuate 
the original lesion and stimulate the formation of new lesipns Such 
a hypothesis is particularly applicable to sympathetic ophthalmia, as 
I have indicated elsewhere 

9 Histamine intensifies positive reactions to cutaneous and mtra- 
dermal tuberculin tests Therefore, a positive reaction to the Mantoux 
test is not proof that an allergic ocular lesion is due to tuberculosis 

10 Histamine causes both arteriolar spasm and increased capillary 
permeability, so that plasma, white cells and, at times, red blood cells 
pass out into the tissues This is the pathologic basis of allergy 

The pathologic changes of allergy are due to vascular reactions 
which are physiologic in nature but pathologic in degree Thege vascular 

157 Spies, T D , Bean, W B , and Stone, R E The Treatment of Sub- 
clinical and Classic Pellegra, JAMA 111 584 (Aug 13) 1938 

158 Reynolds, S M Science 87 537 (June 10) 1938 

159 Code, C F J Physiol 90 349 (Aug) 1937 
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changes aie the final common pathway fot man) etiologic agents 
Probabh moie than one factoi is opeiatne in most cases, howevei, 
m nn opinion, antigen-antibod) leactions are not the cause of most 
alleigic lesions of the e)e Man) factors aie of endogenous ongin, 
and failuie of homeostatic mechanisms adequately explains mail) cases 
A pioblem which requnes fuithei stud) is this Vvh) does acute 
intis occur in one peison acute choioiditis in a second and episcleritis 
m a thud, while m still otheis acute letiobulbai ncuntis, lieipes, 
acute glaucoma paiahsis of an oculut muscle ot acute closuie of the 
cential letmal aiten 01 one of its blanches deielops. with appioxi- 
mately the same etiologic backgiound foi all 5 Lxcept foi the fact that 
theie seems to be a definite age incidence foi the occunence of these 
lesions nothing fuithei can be stated as to wh\ these lesions deielop 
I belieie that alleig) is a manifestation of h)peisensiti\e \asculai 
units and that “shock” artenoles and capillanes, lathei than “shock 
tissues 5 aie the basis of alleigic lesions 

The ti eatment of oculai allerg) w ith vasodilatoi substances has been 
pioductne of excellent lesults, both m my cases and m the cases 
repoited by mam other clinicians Such treatment is nonspecific as 
regai ds the cause but specific as regards the palhopln siologic basis of 
these lesions 

CONCLUSIONS 


The body as a whole piobably has onh a few simple wa\s of leading 
to a variety of insults, wdiether they aie chemical bacterial, climatic 
oi traumatic 

Ocular allerg) is not a disease sin genens , but one which can 
be interpreted and investigated as a manifestation of a “moibid” 
physiologic state Lesions diffei m degiee rathei than m kind wdien 
the same tissue is involved In different tissues the same basic 
pathologic process may cause supei ficially difteient lesions because of 
the structuie of the tissue invoked and its effect on the de\ elopment of 
the lesion 


Allergy of the ocular tissues can be mterpieted as a manifestation 
of localized vascular d)sfunction 

This vasculai disfunction causes aieas of localized tissue anoxia 
Anoxemia is not usually, or necessauly, piesent 

Vasodilator therapy, which acts by relieving the tissue anoxia, seems 
to be of value in the treatment of the allergic lesions of the eye which 
have been discussed m this aiticle This treatment is based on the 
pathologic physiology of the lesions 


Further study is necessary to confiim or deny the opinions stated 
and the conclusions drawn from a study of the litei ature and fiom 
clinical research on patients 


258 Genesee Street 



EXPERIMENTAL STUDIES ON THE BLOOD-AQUEOUS 

BARRIER 

I New Electrophotometric Method of Measuring the Concentration of 
Fluorescein in the Aqueous 

FREDERICK W STOCKER, MD 
DURHAM, N C 

A n ”\HE exchange of watei and other substances between the blood 
J- and the contents of the eye is not only an interesting physiologic 
and biochemical phenomenon but also a vital factoi for the maintenance 
of the mtiaoculai pressure on a certain level In order to understand 
bettei the abnoimal variations of the intraoculai pressuie, one should 
know as much as possible about the normal mechanism of the exchange of 
fluid between the blood and the eye, the late of inflow of the fluid and 
how this rate may be changed under various conditions Several 
attempts have been made to supply the blood with a tiacei substance, 
the piesence of which could be demonstrated in the aqueous after 
having passed through the blood-aqueous barrier As far back as 1882 
Paul Ehrlich 1 discovered that fluorescein injected into a rabbit’s vein 
will appear in the aqueous after a comparatively short time However, a 
conti oversy developed with regard to whether the mode of diffusion of 
fluorescein through the capillary walls really levealed the secret of how 
the aqueous originated and by which loute and m what time it enters and 
leaves the eye Whereas Ehrlich was inclined to believe that the fluor- 
escein test would be useful for the advance of knowledge of the 01 lgm and 
circulation of the aqueous, Leber - was critical of its usefulness He 
pointed out that by using an extiemely highly diffusible substance, such as 
fluorescein, one would not get conclusive information on the circulation 
of the solvent, and therefore not of the aqueous itself Wessely 3 found 
that there was a great difference between the concentration of fluorescein 
in the blood, on one side, and in the aqueous, on the other, inasmuch 

From the Department of Surgery, Ophthalmological Division of Duke Uni- 
versity School of Medicine 

Dr W A Perlziveig, Professor of Biochemistry, gave me the use of the photo- 
fluorometer and other facilities of the Department of Biochemistry 

1 Ehrlich, P Ueber provocierte Fluorescenzerscheinungen am Auge, 
Deutsche med Wchnschr 8 21, 35 and 54, 1882 

2 Leber, T , cited by Hertel 5 

3 Wesseh, K. Der Flussigkeits-und Stoffwechsel des Auges mit besonderer 
Beruchsichtigung seiner Beziehungen zu allgemein physiologischen und bio- 
logischen Fragen, Ergebn d Physiol 4 626, 1905 
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as the aqueous always contained consideiably less fluorescein than the 
blood He concluded that an elective function of the ciliaiy epithelium, 
absorbing and secreting the fluorescein, was responsible for these differ- 
ences Consequently he supported the theoiy that the aqueous did not 
originate by simple diffusion thiough the capillaty walls but was the 
product of a definite secietoiy piocess of the ciliary epithelium On the 
othei hand Yoshida 4 pioved that when the blood serum is passed 
thiough a protem-i estrainmg filtei the filtiate contains approximately the 
same concenti ation of flnoiescem as the aqueous, and Heitel 5 demon- 
stiated that with an increase of blood proteins by mtiavenous injection 
of gelatin the diffusion of fluorescein into the antenoi chamber w^as 
delayed De Haan and Van Creveld c demonstiated that, also, the 
diffeiences in concentration of glucose in the blood and m the aqueous 
have to be explained b) the absorption of laige amounts of glucose by 
the blood proteins 

After a careful evaluation of these, and a great number of othei , 
studies, which I may be permitted to pass ovei in the intei est of economy 
of space, it seems that the fluorescein test is a useful method for studying 
the production and circulation of the aqueous Howevei, when I 
attempted to use fluoi escem for experimental studies of possible changes 
m the relations between blood and aqueous under the influence of cei- 
tain substances, I strongly felt the lack of an accuiate way of lecording 
the concentration of fluoi escein in the aqueous Clinical obseivation, 
no mattei whether da) light ultraviolet light 01 the beam of the slit lamp 
w r as used pioved to be unsatisfactory When seieial observers followed 
the same experiment, the opinion as to the first appeal ance of fluorescein 
m the anterior chdinbei and as to the intensity of fluorescein vaned 
within considerable limits Some authois, among them Yoshida , 4 used 
a colonmetric test by which the aqueous aspnated from the antenor 
chamber w r as compaied with standaid solutions, but my experience 
was that even so theie remained a great deal of maccuiacy and arbitrary 
judgment I even feel that some of the results leported by various 
expei nnenters and clinical investigators lack the power of conviction' 
because of these shortcoming's 

Recently, other substances were used as tiaceis instead of fluorescein. 
Kinsey, Giant and Cogan 6 7 used heavy watei, which w ? as given to rabbits 


V 

4 Yoshida, Y Ueber Wechselbeziehungen zwischen Blut und Kammer- 
wasser, Arch f Augenh 100 470, 1929 


3 Hertel, E Ueber die Bedeutung der Ehrlichschen Fluoreszeimersuche 
Arch f Augenh 100-101 460, 1929 


6 de Haan, J , and van Creveld, S Ueber die Wechselbeziehungen zwischen 
Blutplasma und Gewebsflussigkeiten, msbesondere Kammerwasser und Cerebro- 
spinalfiussigkeit, Biochem Ztschr 123 190, 1921 

7 Kinsey,^ V E , Grant, M , and Cogan, D G Water Movement and the 
Eje, Arch Ophth 27 242 (Feb) 1942 
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by mtraperitoneal injections and could be recollected quantitatively in 
the aqueous An especially ingenious method, which appeals to the 
mind of the age of atomic fission, was devised by Kinsey, Grant, Cogan, 
Livingood and Cuitis s The)- used ladioactne isotopes of sodium, 
chloride and phosphorus as tracei substances However, the proceduie 
seems to be rather complicated as these substances bar e to be pi epai ed 
in the c\ clotron by being bombarded with deuterons Furthermore, it 
is not Aet clear to Avhat extent the migration of these substances reall) 
meals the movement of water through the blood-aqueous barriei Also, 
consideiable differences in the rate of accumulation m the aqueous ot 
chlonde sodium and phosphorus weie lepoited In spite of these 
interesting experiments, I still believe that the fluorescein test A\ould 
give the necessar) information if a more accurate method of measuring 
the amount of fluorescein m the aqueous weie aA r ailable 

The first part of this papei aaiII be de\oted to the description of a 
netv method which I det eloped for the measuring of fluorescein of the 
aqueous and its application to experimental AAork The instrument used 
A\as the Model 12 Electronic-Photofluorometer 8 9 10 This is an nnproAed 
apparatus designed to insure strict lmearit) between fluorescent tnten- 
sit) and meter readings It is widel) used for measurments of concen- 
tration of certain vitamins Taao sets of filters are furnished, B x and PC, 
for measuiements of thiamine and B 2 and PC 2 for measurements of 
nboflaAin and porph)rm Preliminary experiments revealed that for 
measuring fluorescein the yellow filters, B ; and PC 2 aie more suitable 
than the blue filters, B 1 and PCj, It Avas found that 1 8,000,0(X) 
dilution ot sodium fluorescein was adequate as a standard m order to 
set the instrument Although the reading appeared to be greath i educed 
Avhen the /> H of a solution Avas loAvered beloAv about 5, it also could be 
demonstrated that betAAeen p H 7 and p H 9 no appreciable difference A\as 
noted As the p P of the aqueous proved to be around 7 8 it is per- 
missible to neglect the pH when examining this fluid (Duke-Eldei 30 
stated that the p u of the aqueous of man is 7 5 to 77 ) 

EXPERIMENTS 

A solution containing 0 05 Gm of sodium fluorescein per kilogram of bod\ 
aa eight aa as injected into the ear Aein of an albino rabbit To accomplish this, 
0 50 cc of a 10 per cent solution, or 0 25 cc of a 20 per cent solution, per kilogram 
A\as used -\bout tAAentj seconds after the injection the conjunctna and the lid 

8 Kinse\, V E , Grant, W M , Cogan, D G Lia ingood J J, and Curtis, 
B R Sodium, Chloride and Phosphorus MoAement and the Eye, Arch Ophth 
27 1126 (June) 1942 

9 Manufactured bA the Colman Co, Inc, Mba wood, 111 

10 Duke-Elder, W S The Nature of the Intraocular Fluids, British Jour- 
nal of OphthalmologA Monograph Supplement 3, London, George Pulman and Sons, 
Ltd 1927 
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margins showed a definite yellow coloration The cornea was anesthetized with 
a few drops of 2 per cent cocaine, and 020 cc of aqueous was aspnated from the 
anterior chamber at various times after injection 

Each eye of an animal, of course, could be used only once during one session 
It is knowm that the so-called second aqueous differs verj much from the first 
one and does not show any longer the concentration of fluorescein found in the 
serum filtrate, called free fluorescein, but has the concentration of the serum 
itself, owing to its increased protein content The same animal was not used 
again for at least se\en dajs The specimen of aqueous then w'as diluted with 
8 cc of distilled water m order to get the minimum quantity of fluid required for 
the readings of the photofluorometer After the instrument had been set at 100 



with a standard solution of 1 8,000,000 of the sodium fluorescein, always freshly 
prepared the very day of the experiment, the diluted specimens of aqueous were 
examined and the readings recorded 

In the accompanying graph the results of thnty such readings are 
plotted > s 

The normal aqueous shows a slight fluorescence of its own, and up 
to two minutes after the injection of fluorescein no appreciable change 
m fluorescence was recorded From three to ten minutes after the injec- 
tion a definite increase in fluorescence appeared Individual readings 
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dunng tins period showed only a model ate discrepancy and weie most 
uniform m about ten minutes At the end of fifteen minutes and latei 
the leadings became lather uregulai, though much increased on the 
average This pecuhai phenomenon is still awaiting a definite explana- 
tion Pending further investigation, I am inclined to believe that it has 
something to do with the process of absoiption of fluorescein by the 
seium proteins and its release at a certain later time Just how this 
mechanism is legulated I am unable to demonstiate at present How- 
ever, for the purpose of this study, the period aftei ten minutes is lather 
irrelevant, the interval from three to ten minutes being the “critical” one, 
as will be seen in the second part of this papei 

SUMMARY 

1 A new method of lecording fluorescence of the aqueous after intra- 
venous injection of sodium fluorescein, using the Colman photofluorom- 
eter, is described 

2 It is demolish ated that the diffusion of fluorescein from the blood 
into the aqueous of labbits takes a fairly regular couise between three 
and ten minutes aftei the injection, after which time it becomes irregu- 
larly increased 

In the second part of this study it will be demonstrated, with the 
method here described, how the rate of diffusion of fluorescein fi om the 
blood into the aqueous may be altered thiough the influence of various 
substances 

Duke University School of Medicine 
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A RULER FOR MEASUREMENT OF VISUAL FIELDS ON THE 
TANGENT SCREEN 

LOREN P GUY, M D , NEW YORK 

A TANGENT screen foi chaitmg visual fields is difficult to make and 
if purchased, is expensive Plotting the measuiements on a surface 
and painting or sewing them on requires skill in mathematics as well 
as manual dextent) When completed, the marks of the measuiements 
aie usually for one distance only — 1,000, 2,000 01 3,000 mm — and are 
set at one height As it is often desirable to take fields with the tangent 
screen at more than one distance, it is an advantage to have available 
the measurements foi 1,000, 2.000 and 3,000 mm Tangent scieens 
can be made so that the) may be elevated or lowered to suit the height 
of the individual patient, but this adds to an alieady complicated 
and expensive procedure These difficulties and shoitcommgs maj be 
responsible for neglect in utilizing the valuable diagnostic and prog- 
nostic aid which tangent screens offer 

In order to obtain a ready method of chaitmg visual fields with a 
tangent surface, a luler was designed It is simply a tnangulai rulei, 
measuring 1,500 b) 20 mm On one surface aie recorded the measure- 
ments at 5 degree intervals at 1,000 mm on another the measurements 
at 5 degree intervals at 2,000 mm , and*on the third surface, the measure- 
ments at 3,000 mm A schematic diagram showing the measurements 
between the intervals is illustrated in figure 1 The tangent scieen on 
which the fields are to be chaited is left blank except for an object for 
the patient’s e\e to fix on This has an advantage over screens that 
are marked, because markings diveit the attention of some patients 
To record and chart the visual fields on the tangent scieen, the 
patient is placed at the desired distance, usually 1,000, 2,000 oi 3,000 mm 
from a tangent surface This suiface may be a cloth screen a black- 
board, a wall oi an) suitable flat surface An object, such as a white 
pm or a chalk mark, for the patient’s eye to fix on is placed directly 
m front of the patient s eye Then the fields are plotted with test 
objects of the same type and size as are used in a marked tangent 
screen, and the same proceduie is followed When the fields are 
plotted, the ruler is used to chart them on a suitable record Figure 2 
illustrates how this is done Meridian lines are hardly needed for an 
ophthalmologist, since he is accustomed to dealing with the vai ious 
meridians in refractions 

1 his ruler 1 has been used for several yeai s and has been found 
to be satisfactory It has been presented for criticism at a clinical con- 
ference of the New York Eye and Ear Infirmary and before the Section 
on Ophthalmology of the New York Academy of Medicine It is felt 
that this ruler offers an accurate, Easily constructed and inexpensive 
means of measuring for recording plotted tangent surface fields 

40 East Sixty-Second Street 

1 Clairmont & Nichols, 515 Madison Avenue, New York have made some 
of these rulers 
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Fig 2 — The ruler being used to record fields charted on the tangent field 


Correspondence 


ALLERGIC REACTION TO SCOTCH TAPE 

To the Edit 01 — In the February 1941 issue of the Archives is an 
article in the section on “Clinical Notes” entitled “A Better Adhesive 
Tape for Use After Suigical Treatment of the Eye ” The author rightly 
states that Scotch tape is a preferable substitute for adhesive tape treated 
with zinc oxide in applying ophthalmic dressings To further the use 
of this new tape in ophthalmic dressings, he emphasized the apparent 
freedom from allergic dermatitic reactions to Scotch tape even in patients 
experiencing cutaneous sensitivity to adhesive tape treated with zinc 
oxide 

Recently, after some eight years of experience with Scotch tape 
and with similar tapes, I witnessed a severe allergic reaction following 
bandaging of both eyes The weeping, edematous and hyperenne 
reaction become so extensive that dressings had to be removed and the 
much swollen face had to be treated as a burn The eye which had 
been operated on reacted with an exudative reaction There was 
extensive regional lymphadenopathy 

Investigation disclosed that the patient was also highly sensitive 
to adhesive tape treated with zinc oxide and to two types of Scotch 
tape The manufacturers presented the following analysis of pressure- 
sensitive tapes as containing an elastomeric component (normally some 
type of rubber), an adhesive component (normally a resin derivative) and 
an antioxidant (normally often a phenol derivative) The elastomeric 
component in this case was probably responsible for the allergic reaction 
Prior to the war natural rubber was used exclusively In the early 
stages of the war various substitutes w 7 ere used, including polyisobutylene 
During the later stages of the w f ar synthetic rubber of the GR-S type 
was concentrated on More recently some natural rubber has again 
become available and tapes have been made of mixtures of synthetic 
and natural rubber It is thought that there is more danger of allergic 
reactions to natural rubber than to synthetic rubber 

The difficulties encountered in treating the sequelae of this allergic 
reaction accentuate the necessity to inquire of all patients as to any 
previous reactions to tapes and to give the patch test to elective surgical 
patients at the tune of their first office Ausit 

Karl B Benkwhth, M D , Montgomery, Ala 
400 Norman Bridge Road (6) 

REQUESTS FOR COPIES OF WARTIME ISSUES OF AMERICAN JOURNALS 
FOR OPHTHALMOLOGISTS ABROAD 

To the Edit oi — Several months ago a notice w^as placed in the Ainc> i- 
can Join ml of Ophthalmology and in the Archives stating that ophthal- 
mologists abroad w-ould welcome the wartime issues of the American 
journals which w r ere not otherwise being saved As a result sets of 
journals have been sent to Europe, China and the Philippines, and grate- 
ful acknowledgments have, m most instances, been received The expenses 
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of shipment have been borne in some cases b) the senders at then 
request and m other cases by a fund set lip for this purpose thiough 
the generosity of Mrs Elizabeth Proctoi 

We should appreciate hearing from any otlieis who may wish to 
dispose of their wartime issues, and, as the lequests come in, we shall 
pass them on to the piospective donors together with instructions regard- 
ing the shipments All correspondence should be addiessed to Miss 
Jeannette Loessl, Howe Libiaiy of Ophthalmology, 243 Chailes Street, 

Boston 14 David G Cog\n, MD , Boston 

243 Charles Street (14) 

DIISOPROPYL FLUOROPHOSPHATE ("DFP") IN TREATMENT 

OF GLAUCOMA 

To the Edito) — The advent of dnsopropyl fluoi ophosphate (“DFP”) 
in ophthalmology probably marks a significant advance m the medical 
control of glaucoma The disconcerting ciliary spasm and after-blui, 
however, will limit its field to cases of glaucoma inadequately controlled 
by the previously known antiglaucomatous diugs as intimated by 
Leopold and Comroe in then introductory aiticle (Use of Dnsopropyl 
Fluorophosphate m the Treatment of Glaucoma. Arch Ophth 36: 
1 [July] 1946 

About five months ago Dr Leopold giacioush sent me a generous 
supply of “DFP,” which my associates and I have been using m selected 
cases at Cook County Hospital and at the Veterans Administration 
Facility, Hmes, 111 , as well as m private piactice The optimum results 
have generally been obtained with a 0 05 per cent solution administered 
morning and evening Strongei solutions cause moie discomfort, and 
m cases m which the 0 05 per cent concentration has failed to lower 
thq tension sufficiently, stronger solutions have not been moie effective 
It is also possible that a too intense ciliary spasm, or the pain this 
occasions, may have an adverse effect I lecall an eldeily patient with 
acute glaucoma who had achieved comfort, with a tension of 35 mm , 
with a 0 25 per cent solution of physostigmme salicylate , after the sub- 
stitution of 2 pei cent physostigmme mtiate, at the suggestion of a con- 
sultant, acute pam followed, and the tension lose to 65 mm Though 
the nnosis from “DFP” lasts seveial days the mtiaocular tension 
usually reaches its lowest m twelve to fifteen houis, so that m the 
aveiage case instillations morning and night constitute the logical 
ti eatment However, some patients with model ately elevated tensions 
requued but one instillation daily Othei patients who at first reacted 
brilliantly later failed to respond even w ith more frequent use and with 
stronger solutions 

In most cases of secondary glaucoma, including uveitis, rubeosis midis 
and occlusion of the central retinal vein, use of “DFP” pioved futile 
But in 2 cases of moi gagman cataract m which pilocarpine had lowered 
the tension fiom 70 to 30 mm, “DFP,” instilled once daily, reduced 
the tension to 14 mm The cataract operation ivas then done, with 
uneventful recoveij Of 3 cases of glaucoma following cataract extrac- 
tion in which pilocarpine and physostigmme had been ineffective 
“P^P” successfully lowered the tension in 2 In the third case a tension 
of 62 nun had also persisted after a previous ci clodialysis 
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The veiy high tensions may respond only slightly to use of “DFP ” 
A woman with chronic simple glaucoma and a tension of 101 mm in 
each eye was treated with physostignune and pilocarpine without any 
change m her condition "With use of “DFP” (0 05 per cent four times 
a day for five days) the tension became onh 86 mm in the right eje and 
101 mm in the left eye 

In nounal eyes atropine cycloplegia, whether produced by instillation 
oi by internal medication, may be more than counteracted by 0 1 per cent 
“DFP ” and m 2 instances homatropme had to be instilled to reduce the 
persisting ciliary spasm and photophobia But for relief of glaucoma 
precipitated by atropine the drug has only slight value A diabetic patient 
with atnbh opia of the left eje from hemorrhages in the vitreous was 
treated with atropine for a corneal ulcer in this eye Though the ulcer 
healed the eye became excruciatingly painful The tension then taken 
was 45 mm m the right eye and 118 mm in the left ere Three days 
latei, after use of “DFP,” the tension was 17 mm in the right eve and 
86 mm m the left e\ e and the pupillary diameters were 1 5 and 4 mm , 
respectivel) The pam in the left eye was then relieved b\ a retiobulbai 
injection of 0 5 cc of 60 pei cent alcohol and use of “DFP” was con- 
tinued, but during ten days of observation the pupil contracted no further 
and the tension did not decrease below 75 mm 

We have found that the prompt and persisting miosis produced by 
one application of 0 05 per cent “DFP” at the conclusion of operation 
makes this drug the miotic of choice m the mtracapsular extraction of 
cataract through a lound pupil and in cyclodialj sis 

James E Lebensohx M D , Chicago 

4010 Madison Street 


News and Notes 

Edited by Dr YV L Benedict 


SOCIETY NEWS 

Philippine Ophthalmological and Otolaryngological Society — The 
Philippine Ophthalmological and Otolaryngological Society has been 
formed, and the inaugural meeting was held on Jan 26 1946, at the 
Gauzon Memorial Hall, Philippine General Hospital, Manila 

The following officers were elected president, Antonio S 
Fernando, M D vice-president Edmundo Reyes, M D , secretaiy- 
treasurer, Jose N Cruz M D , directors Germmiano de Ocampo, 
MD , Tomas Hano, MD , Jesus Eusebio, MD, and Gregorio 
Far rales, MD 

Meetings will be held in January, March, May, July, Septembei 
and November 

GENERAL NEWS 

Twentieth Annual Spring Graduate Course m Ophthalmology 
and Otolaryngology — The annual spring graduate course m ophthal- 
molog} and otolaryngology will be held at the Gill Memorial Eye, 
Ear and Throat Hospital Roanoke Va April 7 to 12, 1947 
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Cornea and Sclera 

Unusual Type of Corneal Opacities J W Henderson and 
D R Gillespie, Am J Ophth 28: 1236 (Nov ) 1945 

Hendei son and Gillespie leport 8 cases of temporal lly binned vision 
due to fine brownish opacities m the cornea Microscopic examination 
of the eye of a patient who died of hepatitis showed that these opacities 
vere scattered along the posterior endothelial layei of the cornea No 
evidence of systemic disease oi avitaminosis was found 

W S Reese 

A Case of Mustard Gas Keratitis Treated with Curettage of 
the Cornea for ti-ie Removal of a Band-Shaped Crystalline 
Deposit H Neame, Brit J Ophth 29:102 (Feb ) 1945 

Neame reports this case because it has become customaiy to legal d 
cases of severe mustard gas (dichlorodthyl sulfide) keratitis unsuitable 
for operation because of the liability to lecurrmg ulceration 

A man aged 56 was fitted with contact lenses on account of piogies- 
sive deterioration of vision Visual acuity m the left eye was 3/60, 
owing to a transverse band on the cornea extending across and below the 
pupillary area, composed of a supeificial deposit of crystalline appeal - 
ance and completely obstructing the vision After curettage of the 
opacity vision gi actually increased until, two yeais latei, it was 6/36 with 
a contact glass W Zentmayek 


General 

A Review of Eye Disease in Central China G H Pearson, 
Brit J Ophth 29:260 (May) 1945 

The basis of this review is expenence during a residence of twenty- 
four years m Shaoyang, Hunan, Free China, m which Pearson’s mam 
interest has been ophthalmology The great bulk of the cases has always 
been those of conjunctival infections and their sequelae Between 1929 
and 1942, 1,341 inpatients were treated for trachoma, 1,027 operations 
were performed foi entropion and 51 operations for cataract The 
treatment of diseases of the fundus and the prescription of glasses have 
assumed a minor role, owing to social conditions The call foi properly 
adjusted glasses is increasing, and it is now possible to get glasses 
ground locally by Chinese firms 

The cases of trachoma are separated into cases of the eaily form, 
Ulth only rudimentary formation of follicles and with, as yet, no macro- 
scopic pannus formation , cases of fully developed trachoma , cases of the 
cicati lcial stage, m which the follicles have mostly disappeared and scar 
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tissue has taken their place, and cases of the “hard type of trachoma,” 
in which the fibrous tissue takes on a hard, nodular condition and when 
fully developed looks like a tessellated pavement (probably the “spring 
catarrh” described in textbooks, but in Hunan it definitely belongs to 
the trachoma family), and cases of a late degenerative condition, the 
formation of a plasmoma In China a pterygium often is a late com- 
plication of the multiple irritations of trachoma, though it may m theory 
occur without trachoma 

After trying out most of the operations for entropion, the author now 
uses almost uniformly the Hotz operation 

Trachoma with its sequelae is one of the greatest causes of ultimate 
blindness in Free China vy Zentmayer 

Use of Mixture of Encodal, Scopolamine and Ephetonin in 

Ophthalmology Poyales, Arch Soc oftal hispano-am 4: 365 

(May-June) 1944 

Poyales uses this combination of drugs to induce twilight sleep for 
certain operative procedures m ophthalmology Encodal is a codeine 
derivative (dehydrooxidocodeine), a substitute for morphine in the 
morphine-scopolamine mixture It is more analgesic and less toxic, 
although more likely than morphine to produce habit formation To this 
mixture ephedrine or Ephetonin (an isomer of ephedrme) is added as 
a stimulant to the respiratory and cardiac centeis, to counteract the 
depressing action of scopalamme 

The combination is used in cases of acute glaucoma while the proper 
time for surgical intervention is awaited and also as a preliminary to 
probable painful operations, such as dacryocystorhinostomy, exentera- 
tions for panophthalmitis and retinal detachment 

H F Carrasquillo 

General Diseases 

Ocular Complications of Certain Tropical Diseases M J Reeh, 
Am J Ophth 28 958 (Sept ) 1945 

An abstract of the author’s summary follows 

After World War II physicians may encounter tropical diseases 
which are rare or unknown in the United States These will be found 
in men who have served in the armed forces overseas or among persons 
who will travel extensively because of the vast postwar development 
of highways and air lines Any one ophthalmologist will see an 
extremely limited number of cases, however Fortunately, ocular com- 
plications are found to occur with only a few of the many tropical 
diseases 

Malaria is believed to be one of the causes of dendritic keratitis At 
the present time clinical observations are not conclusive The true 
etiologic basis is still vague Other ocular complications of malaria are 
rare The more serious complications result from the administration of 
quinine to sensitive persons 

African trypanosomiasis will probably always be extremely rare in 
the United States , however, the final outcome m untreated patients is 
so disastrous that it is well for all physicians to be on the alert 



ABSTRACTS FROM CURRENT LITERATURE 


625 


Filarial diseases aie extremely common m various paits of the world 
Despite the widespread existence of Wucherena banciofti, cases of 
entrance of this worm into the globe are lare The adult Loa loa lives 
m the body for many yeais It wanders freely about m connective 
tissue, fxequently appearing beneath the skin of the lids or the con- 
junctiva — hence the old name Filana oculi It does not tend to entei the 
globe itself, however Onclioceica volvulus, on the other hand, is 
destructive to the eye The microfilarias entei the layeis and chambers 
of the eye readily, producing inflammation which not infrequently 
results m blindness Onchocerciasis may prove to be more trouble- 
some m the future because of increased travel into areas of Mexico 
and Guatemala where the disease is endemic 

Reeh reaches the following conclusions Certain tiopical diseases 
pioduce ocular complications Such complications may be improperly 
evaluated and inadequately treated because the causative disease is not 

recognized w Zentmayer 


Role of Focal Infection in Ophthalmic Disease J Pereira 
Gomes, Arq brasil de oftal 7:201 (Dec) 1944 

A historical summary of the subject is presented * A personal 
observation on a patient aged 22, who was blind in the right eye, is 
given After removal of the upper row of teeth, all of which were 
infected, vision returned to 9/10 The author states that, m his opinion, 
the upper teeth when infected can cause moie damage than the louder 
When there is suspicion of focal infection, other probable foci should 
be sought for, and the patient should be requested to submit to labora- 
tory examinations In the case of dental foci a dose collaboration 
between dentist and ophthalmologist us desirable The duty of an 
ophthalmologist, however, lies in removing every possible cause of the 
ocular lesion, for, although certain foci may not be entirely responsible 
for the ocular diseases, their removal will benefit the patient’s gen- 
eral health i\/r t- a 

M E Alvaro 

Hygiene, Sociology, Education and History 


Reading Disability A Pediatric Problem 
Lancet 65: 184 (May) 1945 


T H WoLr, Journal- 


Wolf shows that disability m reading may play a part in the physical 
complaints and emotional tensions found in school children, particularly 
m those 9 to 10 years of age or older From the fourth, fifth and 
sixth grades on, the ability to read assumes an increasingly important 
part m nearly every school subject A youngster unable to compete 
with his classmates because he cannot read finds himself at a disad- 
vantage, and repeated failure results m unhappiness, for which he may 
try to compensate m various ways He may present a behavior prob- 
lem, becoming sullen and negativistic toward his teacher and classmates 
He may become the bully or withdraw from contacts with the group 
On the other hand, he may have bizarre physical complaints, varying 
from mild headaches to severe digestive disturbances, fainting spells or 
convulsive seizures He may manifest both emotional and physical 
symptoms A case recently encountered m the pediatric otUpatTent 
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depai tment of the University of Minnesota Hospitals illustrates the 
point A fiequent erioi of paients and teachers is to think of the child 
as dull and stupid Measured intelligence and rapid progress m school 
after remedial tieatment have proved otherwise Uncorrected condi- 
tions of the eye or ear may be responsible for the reading difficulties 
The physician should look foi muscular imbalance, which may cause a 
lack of fusion of visual images Some children need additional col- 
lective training of oculai muscles Islands of deafness may be recognized 
Other factois that play a part in reading disability are inadequate 
instruction, emotional pioblems and cerebral factors The theory that 
the causative factoi was left handedness, a mixed ey e-hand dominance 
m the cerebral hennspheies, has been open to serious question and 
cuticism Most, if not all of the difficulties can be relieved with propel 

guidance JAMA (W Zentmayer) 


Injuries 

Chronic Post traumatic Syndromes Leading to Enuclevtion 
B A Klien, Am J Ophtli 28 1193 (Nov ) 1945 

Among the inflammatory and other post-traumatic chronic condi- 
tions that led to enucleation of the 77 eyes reported on in this series, 
nonspecific infiltrating iridocyclitis, far from being the most fiequent 
condition encountered, occurred in only 17 eyes, or 22 pei cent Moie 
irequent was chronic septic endophthalmitis, present m 20 eyes, or 
26 per cent Four other conditions accounted foi more than one third 
of all the enucleations, namely, epithelial implants (12 pei cent) and 
chronic hemophthalmos, extensive contusion necrosis and late toxic iritis 
after long-standing retinal detachment (8 per cent each) Endogenous 
iridocyclitis occurred in 5 per cent of the eyes, and some rarer condi- 
tions were present m a total of 3 pei cent Sympathetic ophthalmia 
itself occurred m only 6 eyes, oi 8 per cent (less than 3 pei cent of 
the 219 penetrating injuries) 

There was no evidence m any of the eyes in this series to suggest 
that they could have been saved w c r 


Treatment of Perforating Wounds and Burns or the Eye with 
Lysozyme E Chechik-Kinina, Vestnik oftal 24 42 1945 

The titer of the lysozyme of the tears was determined m 25 eyes 
with penetrating injuries, as well as in normal eyes The lysozyme 
content was lowered considerably in 23 eyes, as compared with the titei 
of the tears of normal eyes The infection was m inverse pioportion 
to the lysozyme content , l e , the higher the lysozyme content, the lowei 
was the number of oculai infections 

Lysozyme was used In the form of instillations, ionization and injec- 
tions into the anterior chamber in 54 patients with perforating wounds 
of the eye This prophylactic treatment gave good results, as only 
12 7 per cent of the eyes w^ere lost 

Lysozyme was also used m treatment of burns of 31 eyes, in only 
3 e>es with veiy severe burns (necrosis of the tissues) w^as the lysozyme 
therapy not effective 
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Expei imental tests oil 10 labbits verified the beneficial effect of 
lysozyme in treatment of burns of the eye 

The following conclusions aie drawn The titer of lysozime as 
a rule is lowered m cases of perforating ocular 1113 lines 

The numbei of infections associated with perforating injuries of the 
eye is in direct latio to the loweied titei of lysozyme of the teais 

The titer of the lysozyme of the tears has a definite prognostic value 
The treatment of peif orating injuries of the eye with lysozyme gave 
favorable lesults 

The treatment of nnld and severe burns of the eye with lysozyme 
was quite effectn e Only in 3 eyes with extiemely severe burns did 
the tieatment give negative lesults 

Expei imental woik on labbits confiimed the value of lysozyme 111 

burns of the eyes Q Sitchevska 


Lacrimal Apparatus 

Rhinostomy and Its Indications E M Ivanova, Vestmk oftal 
24: 12, 1945 

This article is a tribute to the late professoi Aveibach who w ? as 
the pioneer 111 Soviet Russia m the use of dacryocystorhinostomy 
From 1926 to date theie w'ere pei formed 6,000 rhinostomies Averbach 
stated that a large hole in the nasal bone ( 1 5 by 1 5 cm ) is the most 
important factoi m obtaining the best end results The sutuies m the 
mucous membrane are of secondaiy importance 

Averbach expressed his belief that there are hardly any contraindi- 
cations to this operation It is especially indicated in cases of lecurrent 
phlegmon of the sac, as the dacryocystitis and the phlegmon are done 
away with It is not difficult to perfonn the opeiation on aged people 
Because of the fragility of the bone, it is easy to make the opening 111 
the bone 

Successful lesults w'eie obtained 111 97 pei cent of cases The unsuc- 
cessful results m 3 per cent were due either to too small an opening 
or to an mcoriect position at the opening 111 the bone 

O Sitchevska 

Methods of Examination 

A Simple Device for Testing Diplopia I C Michaelson, Brit 
J Ophth 29:376 (July) 1945 

The device consists of a cap with an arrow-shaped perfoiation, 
the opposite inner w'all is painted white to reflect the internal light 
The cap fits over the lamp end of the ophthalmoscope A 10 inch 
(25 4 cm ) pendant string, weighted at its end, is marked into inches 
with small pieces of metal The distance between the false and the 
tiue image can be found by asking the patient to touch the arrow' 
and then point to the false image The distance between the arrow' 
and the patient’s fingei is measured on the string The degree of 
tilting of the false image can be found by tilting the handle of the lamp 
until the false image is erect and then noting by touch the angle between 
the handle and the dependent string 
The article is illustrated 


W Zentmayer 
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Neurology 

Hysteria in Ophthalmology Experiences with New Zealand 
Troops in the Middle East H Coverdale, Brit J Ophth 
29 120 (March) 1945 

Among 58,927 troops which constituted the New Zealand expedi- 
tionary force to the Middle East up to the end of November 1943, 
95 had a condition diagnosed as hysteria, in 50 of whom it was 
considered severe and in 45 mild The average age was 30 years 
Of the 95 men, 62 had not been in action with the division, while the 
remaining 33 had been with the division in the field, though not neces- 
sarily in action in the face of the enemy , very few had been sent 
back to base because the disability had occuired during combat The 
majority had paraded sick, and the diagnosis had been made soon 
after their arrival in Egypt The most interesting fact to emerge 
from the clinical examination of these men was that a high proportion 
had some preexisting ocular defect, dating m most cases from child- 
hood It may be that such ocular disabilities tend to make men 
susceptible to hysteria or, on the other hand, that in persons rvho 
are prone to hysteria from heredity, environment or other causes, 
the disability tends to appear in that organ which the man, consciously 
or unconsciously, believes to be weak Zentmayer 

Amblyopia with Hydrocephalus K N Pradhan, Indian J Ophth 
6 11 (April) 1945 

In a case of acute hydrocephalus, possibly of malarial or filarial 
origin, m an infant 3 weeks old, there was m the right eye a gray-white 
atrophy of the optic nerve, and in the left eye congestion of the disk 
Two years later there was marked atrophy of the optic nerve m both 
eyes, though the child could recognize people at 20 feet (6 meters) As 
modern treatment will save an increasing number of patients with 
serous meningitis, the problem of preserving the vision of such patients 
confronts one W Zentmayer 

The Pupil 

Segmental Movement of the Pupil Ian S McGregor, Brit M J 
1 629 (May 5) 1945 

Segmental movement, or twitch, at the pupillary maigm was fiist 
described by Sattler, in 1911 It is seen in the pupil which has no 
normal reaction to light or m which the response to light is much 
diminished Sometimes only a single twitch is apparent, m other 
cases a similar twitch may appear at another place m the pupillary 
margin The worm contraction, or undulate conti action, of the pupil- 
lary border is much less common These changes are readily observed 
with the use of a low power magnifying loupe or micioscope Patients 
with partial loss of field after head injury and patients with glaucoma 
showed no segmental movement A number of patients were examined 
in order to determine whether the sign had any localizing value These 
included persons with syphilitic atrophy of the optic nerve, post- 



ABSTRACTS FROM CURRENT LITERATURE 


629 


traumatic atrophy of the optic nerve, Leber’s disease, blindness due to 
quinine (1 patient), retrobulbar neuritis, and unilateral Adie s pupil 

2 This disturbance is associated with sufficiently severe disorders of 
the afferent or efferent nerve paths to the sphincter of the pupil It is 
not seen m the contracted pupil It may be due to diminished con- 
duction m the nerve paths to the sphincter pupillae, or there may be 
a pathologic variation or inequality of flux within the nerve plexus 
The author concludes that “the sign, so far as this short investi- 
gation will allow us to conclude, will not appear to have any localizing 
value , it is a fibrillation of the pupil resulting from impaired integrity 
of the nervous arc of the sphincter pupillae occumng at any part of 


the arc 


Arnold Knapp 


Refraction and Accommodation 

Relationship Between Visual Acuity and Refractive Error in 
Myopia J S Crawford, C Siiagass and T J P ashby, Am J 
Ophth 28: 1220 (Nov ) 1945 

An abstract of the authors’ summary and conclusions follow 

Data showing the quantitative i elation between refractive eiror and 
visual acuity were piesented for 325 eyes with simple myopia, 160 eyes 
with simple myopic astigmatism and 714 eyes with compound myopic 
astigmatism 

The results showed that visual acuity and refractive error are closely 
i elated, although factois otliei than refractive error influence measure- 
ments of visual acuity 

The data presented here permit for myopia the construction, m 
terms of refractive error, of visual standards which may be used to 
supplement the usual statement of such standards m terms of the 


Snellen test 


W S Reese 


Retma and Optic Nerve 


Thrombosis of Central Retinal Vein 
Ophth 28: 643 (Dec ) 1944 


H J Stern, Brit J 


The case is repoited to emphasize a warning regarding undue opti- 
mism m therapeutic attempts, especially in cases of younger persons, 
and to show that the complete spontaneous recovery from a serious 
condition is certainly possible and so-called cures should always be 
regarded with skepticism 

A physician aged 24 awoke with poor vision m the left eye Oph- 
thalmoscopic examination showed pronounced venous congestion of the 
retina with some hemorrhages Vision was reduced to 2/60 The 
visual field was contracted concentrically On his rising from the table 
after a loentgenographic examination, vision was found to be 6/12, 
the visual field nearly normal and the ophthalmic picture unchanged 5 
several days later vision was again 2/60, and the fundus showed 
the tully developed pictuie of thrombosis of the cential retinal vein 
\ lsion slowly improved without treatment, so that after eiaht oi ten 

ccmstricted' aS ' eSt °' ed *° n ° rmal a " d the V,SUal field was slightly 
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Thiee yeais have elapsed since this episode, the patient has lemained 
in the best of health, and his eyesight has not changed Photographs 
of the fundus showing the initial condition, the appearance when the 
thrombosis was at its height and the appearance after eight weeks are 
included W Zentmayer 

Illuminated Electrode for Retinal Detachment Operation 
T Collyer Summers, Brit M J 1 48 (Jan 13) 1945 

The author believes that an incorrectly applied electric cunent 
explains macular degeneration and other field defects v Inch occur after 
successful operations for detachment He recommends that the hole 
be found by transillummation A transillummator designed by Gray 
Clegg, of Manchester, England, was modified so that the naked light 
was covered with ground glass This reveals a hole m the macula 
clearly Then it vas decided to add an electrode around the light, as is 
veil shown by the illustration which accompanies the article 

After the incision is made through the conjunctiva and Tenon’s 
capsule on the outer side of the globe, the external rectus muscle is 
divided The electrode transillummator is then introduced, while the 
operator, with a nomlluminated ophthalmoscope, examines the fundus, 
when the light is opposite the hole, the current is turned on at 120 nnlli- 
amperes for five seconds Two applications are made, so that the hole 
is properly covered Fluid is then let out with a diathermy needle of 
2 mm thickness and suction applied It is important, before introducing 
the transillummator, that the sclera be dry and fiee from blood 

Arnold Knapp 


Therapeutics 

Cholinergic Drugs and Keratoplasty F Vidal and J Malbran 
Arch de oftal de Buenos Aires 19 409 (Oct ) 1944 

From their experience with keratoplasty, the authors conclude that 
the postoperative glaucomatous state which at times occurs in eyes 
on which keratoplasty has been carried out may take place -without 
the presence of anterior synechia, which is considered the causative 
factoi by most authorities The authors believe that a disturbance in 
the nutrition of the cornea, thereby lessening its permeability, is at 
tunes the origin of the hypertension This nutritional disturbance 
of the cornea is favorably influenced by the use of cholineigic drugs 
The authors report 4 cases m which this treatment was used, m 3 of 
which good results were obtained H F Carrasquillo 
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COLLEGE OF PHYSICIANS OF PHILADELPHIA, SECTION ON OPHTHALMOLOGY 

Burton Chance, M D , Chairman 
George F J Kelly, M D , Clerk 
April 18, 1946 

Stevens- Johnson Disease: Report of a Case Dr Bruce A Grove 
and Dr Edmund Meisenhelder (by invitation) 

Stevens-Jolinson disease is generally consideied a manifestation of 
eiythema multifoime exudativum. first described as a clinical entity 
by von Hebra in 1866 The lesions occur m the conjunctiva as well 
as on the mucous membranes of the mouth, nose, pharynx, laiynx, 
trachea, bronchus and genitalia Conjunctivitis may be the fust 
symptom of the general disease , and according to Duke-Eldei it may 
take three fonns, namely, a lelatively mild catarrhal, a purulent and 
a seveie pseudomembranous form 

The fiist lecoided case of oculai involvement was described by 
Fuchs m 1876 as “heipes ins conjunctivae ” 

Staphylococcus aureus is moie commonly found on culture than 
any other organism 

The disease is of sudden onset with high fever and pronounced 
constitutional symptoms, which gradually subside, and the patient usually 
recoveis m eighteen to twenty-one days Although prostiation is 
seveie, the moitahty late is low, only 4 deaths having been reported 
A leview of the hteiatuie lllustiates the confusion existing among 
authois as to the pioper cataloging of the disease 

The case leported is that of a white man, aged 30, who first com- 
plained of light hurting lus eyes Examination revealed mild injection 
of the palpebial and bulbai conjunctiva Within twenty-foui houis 
he was violently ill, and his temperature lose to 103 2 F There was 
a cutaneous lash, consisting of macules, papules and mtracutaneous 
vesicles Involvement of all the mucous membranes and mucocutaneous 
junctions and seveie pseudomembi anous conjunctivitis weie noted 
The patient was discharged on the twenty-first day aftei onset with 
no loss of visual acuity, but with slight symblephai on, prominent scarring 
of the palpebial conjunctiva and occlusion of all the puncta 

Diug and seium reactions were ruled out as causative agents Acute 
vitamin deficiency w^as suggested as an etiologic factor 

The authois concluded that Stevens- Johnson disease is a severe 
form of erythema multiforme exudativum with involvement of the con- 
junctiva, whether it be catarrhal, puiulent oi pseudomembranous 
Seveial slides weie shown 
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• DISCUSSION 

Dr John F Wilson As the authors have stated Stevens-Johnson 
disease is consideied by many authorities to be erythema multiforme, 
and the slides well demonstrate the extensiveness of involvement which 
may occur in this disease Not only weie bullae piesent, but there 
were various other lesions on the skin, namely, macules, papules and 
pustules Erythema multiforme produces multiform lesions, which 
may involve any of the dermal areas or the mucous membranes The 
disease is thought to be due to a virus, although the virus has never 
been demonstrated It is possible that m the authors’ case a dietary 
deficiency lowered the patient’s lesistance so that such a virus gamed 
a foothold 

It is important to differentiate the changes m the eyes in this case 
from those occurring with pemphigus vulgaris Three outstanding 
characteristics not directly related to the ocular structures, of this case 
will differentiate the disease fi om pemphigus a ulgaris First, as 
Dr Grove mentioned, pemphigus usually occurs in older patients This 
patient is now 30 He was about 28 at the time of the attack Second, 
the onset of the disease, unlike that of pemphigus, was sudden and 
severe Within twenty-four hours it had almost reached its peak, and 
from that time on the patient’s condition gradually improved Third, 
the entire course of the disease lasted nineteen days Pemphigus, how- 
ever, is characterized by a longer term, with exacerbations and remis- 
sions and ultimately a fatal outcome 

There is one type of pemphigus which could easily be confused with 
this condition, that is pemphigus of the mucous membranes, or localized 
pemphigus This type is characterized by outbreaks of bullae in 
various areas, involving only small areas at a time There are then 
relapses, with similar small areas becoming involved , but ultimately 
the reaction becomes generalized The whole of the skin and mucous 
membranes is affected, and the disease terminates fatally The course 
is chronic 

As Dr Grove mentioned Duke-Elder, in his conclusions, divides 
the ocular involvement of erythema multiforme into three types the 
catarrhal, the purulent and the pseudomembranous He believes, and 
most of us W’ould agree w'lth him, that these are differences of degiee 
rather than of type In other wmrds, the pseudomembianous type 
shows the most severe changes involving the ocular structures That 
point is aptly demonstrated by the penile lesion in this case It bears 
a close relation to the ocular lesion and show's a similai bandlike scar, 
holding down the prepuce to the glans 

Dr W Zentmayer I shall not discuss the paper itself, but 
I want to comment on the title This is not a criticism of the authors, 
for they have a precedent for their use of the name It seems to me 
however that when a general disease has common ophthalmic compli- 
cations to make an entity out of cases m which those complications aie 
a little more severe is of questionable validity One might just as w'ell 
speak of the Wheeler syndrome, for m Wheeler’s case the disease 
was much more severe than usual, with development of panophthalmitis 
and loss of the eye It seems to me that it is hard to justify the estab- 
lishment of an entity for this group of cases of erythema multiforme 
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exudativum Fuithermore, theie is an objection to the use of an 
authoi’s name to designate a syndiome It gives no indication of the 
nature of the disease, and when one is searching the liteiature for a 
ceitain condition one may overlook cases that are published under a 
syndrome bearing an author’s name 

Dr Burton Chance I agree with Dr Zentmayer, for it would 
be difficult to know to what condition the names of these two men refer 
The title would have been understood if it had denoted a special type 
of erythema multifoime I have seen this disease m a general way, 
but in no case was the eye involved as it was m the one which has been 
so interestingly presented 

Acquired Ophthalmic Allergy. Major William F Bonner, Medical 

Corps, Army of the United States (by invitation) 

1 Acquired allergy may be single or multiple 

2 The most common offender is atropine, which may cause derma- 
titis or intraocular hemorrhage 

3 Quinine amblyopia may be acquired, and in the case which was 
reported the condition was helped by adnnnistiation of 50,000 units 
of vitamin A three times daily 

4 Hemorrhagic allergy was impioved by use of Padutin (a pancre- 
atic preparation) 

Keratitis Associated with Lymphogranuloma Venereum Dr Harold 

G Scheie and (by invitation) Dr Alan S Crandall 

Four cases were discussed m which identical corneal lesiohs of a 
distinctive type were associated with lymphogranuloma venereum 
Evidence supporting the designation of the virus of lymphogranuloma 
venereum as the etiologic agent was considerable 

1 The corneal lesion was so characteristic as to suggest the diag- 
nosis of lymphogranuloma venereum in all the cases 

2 Diagnosis of the systemic disease was further established by 
additional clinical or laboratory evidence oi both 

(a) In all cases the Frei test gave a positive reaction 

( b ) In 2 cases scars of healed buboes and m 1 case active inguinal 
involvement were present 

(c) In the fourth case, theie was no clinical evidence of lympho- 
granuloma venereum other than a strongly positive complement 
fixation reaction, and biopsy of the corneal lesion showed histo- 
logic changes compatible with the disease 

(3) The corneal lesion was always associated with a positive reac- 
tion to the Frei test and never with any disease other than lymphogranu- 
loma venereum 

(4) The lesions weie identical with those occurnng m a case of 
lymphogianuloma venereum reported by Meyer and Reber m 1940 

DISCUSSION 

Dr Werner Henle My colleagues and I are glad to have had the 
opportunity to study m the laboratory 1 of the cases just presented The 
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results we have obtained thus fai serve well to demonstrate the possibili- 
ties, as well as the limitations, of laboratory studies in the diagnosis of 
virus infections 

Theie are tluee general approaches to the laboiatory diagnosis of 
a virus disease (a) isolation and identification of the causative 
agent, ( b ) determination of the serologic response of the patient and 
(c) demonstration of characteristic pathologic lesions We have used 
all three avenues m this case, and in discussing it I shall begin with 
, the third approach, the demonstration of characteristic lesions Part 
of the material obtained for biopsy from the cornea was sectioned and 
stained with Giemsa’s method (two slides) On examination many 
epithelial cells, and in some regions of the section practically all of 
them, contained cytoplasmic inclusions These consisted of aggrega- 
tions of small round bodies staining dark puiple In many places 
individual bodies or small groups of these particles were observed 
They had a diameter of from 200 to 300 microns and represented 
probably the elementary bodies of the virus involved in this case Such 
inclusions occurring with lymphogianuloma venereum were first fully 
described by Miyagawa as “granulocorpuscles ” 

The patient’s serologic reactions weie likewise m accord with what 
one would expect to find The complement fixation test with Lygranum 
antigen (a brand of chick embryo antigen) gave a high serum antibody 
titer (1 256) The antigen used is the same material which is 
employed in the Frei test, which also gave a positive leaction, as the 
authors have pointed out 

Our studies on the isolation of the causative agent have not yet 
been completed The number of elementary bodies visible in the section 
wTiuld imply that the virus should be isolated with ease On the other 
hand, the high antibody level of the patient’s serum may cause considei- 
able difficulty In order to release the virus from the cells, the tissue 
has to be emulsified by gnndmg in a mortar w'lth an abrasive, and 
it is impossible to avoid the contact of antibody w ith the virus , thus, 
some virus may be neutralized befoie the injection of the emulsion into 
expei imental animals 

The fiist attempt at isolation of the vnus was made by intraceiebral 
injection into wfinte mice No lesions developed and on the twelfth 
day the animals were killed and their emulsified brains passed to new 
mice Again no lesions developed, and this line of investigation w'as 
discontinued 

A second attempt w'as made with the chick embryo In this study, 
the remaining biopsy material, which had been kept at — 10 C , w r as 
injected into the yolk sac of 8 day old chick embiyos They survived 
eight days of furthei incubation, when the yolk sacs weie harvested 
A 20 per cent suspension was passed to new' eggs, and also to white 
mice, by the intraceiebral route The mice showed some signs of 
cerebral lesions on the fourth and fifth days They lost weight, and 
on suspension by the tail they exhibited tremor and had difficulty in 
regaining equilibrium on release Passage of the emulsified brains 
of these mice to other mice produced severer lesions and death At this 
point of the investigation we now stand There is clearly a chance 
that the agent has been isolated from the biopsy material If so, it 
has to be identified by neutralization of the agent with knowm specific 
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immune seiums as well as with the patient’s serum The possibility 
of having activated a latent virus m the mice must be excluded 

What do the various data imply ? The virus of lj mphogi anuloma 
venereum belongs to a group of agents which have been classified 
together on the basis of \ arious properties they have m common In this 
group of agents are found, besides the virus of lymphogranuloma 
venereum, the agents of psittacosis, ornithosis, meningopneumonitis, 
trachoma, inclusion blennorrhea, mouse pneumonitis and other virus 
diseases They all form similai cytoplasmic inclusions and exhibit 
serologic cross reactions Neutralization of the toxic activit) of these 
agents, descnbed by Rake and Jones, constitutes the most specific test 
and serves best to differentiate the vanous vnuses of this gioup 

From the data presented, there is little doubt that the agent 1111 olved 
m the case presented belongs to this group of viruses, but we cannot 
)et say with definite assurance that it is a strain of the virus of 
lymphogranuloma venereum Although all results seem to be m accoid 
with this diagnosis a differentiation of the various inclusions cannot 
be made wuth sufficient accuracy The high complement fixation titei 
with Lygranum antigen appears significant but may not be out of the 
lange of cross reactions obsened with some of the other viruses of 
this group Fairly strong cross reactions with Lygranum antigen have 
been reported, for instance with serum from patients with psittacosis 
and pneumonitis The Fiei test, too, has been found to give a weakly 
positive reaction in some cases of psittacosis, meningopneumonitis and 
atypical pneumonia The final diagnosis hinges on the isolation and 
characterization of the causative agent This has not been accomplished as 
yet, but, as I pointed out, there is a good chance that we may be successful 

Dr I S Tassmax I should like to ask the authors wdrether they 
observed the characteristic conjunctival lesion also m any of these 
cases of lymphogranuloma venereum I believe that the typical lesion 
of this disease occurs on the conjunctiva and that it is unusual for 
keratitis to occur as a manifestation of this condition Can they state 
just what it is in this form of keratitis which is typical or characteristic 
of lymphogranuloma venei eum ? 

I have recently observed 2 cases similar to the ones described m 
V'lnch the condition cleared up under treatment with sulfonamide drugs 
and a third case in which improvement followed penicillin therapy 
There was no clinical evidence of lymphogranuloma venereum m any 
of these cases, although laboratory tests w r ere not made 

As Dr Henle pointed out, there are several other conditions m 
which the Frei test may give a positive reaction It does seem that 
the authors’ case in which the laboratory findings w r ere positive can 
be accepted as a real case of lymphogranuloma venereum In the others, 
however, the diagnosis wmuld be presumptive 

Dr Warren S Reese I should like to ask whether this lesion 
bears any resemblance to the so-called salmon patch seen in interstitial 
keratitis 

Dr George F J Kelly Does sulfonamide therapy alter the results 
of subsequent Frei tests ? The recurrences reported m 2 cases were 
thought to be due to inadequate treatment Is there any known standard 
of treatment for prevention of recurrences ? 
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Dr Alan S Crandall It might be interesting to show how 
the piesumptive diagnosis was made in. the last case The patient had 
been seen seveial times, and lymphogranuloma venereum was not sus- 
pected until we examined a photograph which Dr Scheie brought 
back from India, showing keratitis in a patient with a condition so 
diagnosed The similarity of the lesions was so striking that we 
immediately started to study our patient with this disease in mind 
From the evidence in these few cases, I believe that the lesion is 
characteristic of lymphogranuloma venereum However, by the time 
the lesion becomes typical there is peimanent coineal damage There 
will be some scarring and vascularization, and it would be well if 
the index of suspicion were high enough to prompt adequate tieatment 
befoie the permanent damage occurs I should like to reiteiate the 
importance of continuous treatment foi at least three weeks The 2 
patients who did not do well did not keep up adequate therapy 

Dr Harold G Scheie First I believe there is little question 
that the lesion discussed is primarily keratitis rather than conjuncti- 
vitis In the 1 patient who was seen early, the onset w r as associated 
with symptoms of conjunctivitis but the coineal lesion promptly 
appeared In all the cases we have discussed as w r ell as in the case 
reported by Meyer and Reber, the conjunctiva seemed to show only 
secondary injection ThereAvere no granulating lesions on the conjunc- 
tiva, and adenopathy was not observed 

The appearance of the corneal lesion seems characteristic of and 
specific for the disease Most important is examination wuth the slit 
lamp The cornea is involved through its entne depth The lesion 
first appeals within the uppei portion of the limbus In 2 of these 
cases a similar corneal infiltrate subsequently developed w'ltlun the 
lower portion, which also became \asculanzed The vascularization 
is quite charactei istic The vessels are all superficial and resemble an 
epaulet extending onto the cornea from the upper part of the limbus, 
elevating its surface The vascularized ,ai ea does not stain The longer 
border of the vascularized area is sharply delimited, no isolated vessels 
growing into the infiltrate in front of the vascularized zone 

The patient first seen in the clinic of the Hospital of the University 
of Pennsylvania by Dr Crandall was presented and discussed at one 
of the weekly conferences of the clinic The final conclusion leached 
by the staff members was that neoplasm had definitely to be excluded 
as a diagnostic possibility because of the new vessels and the elevation 
of the surface of the cornea 

Dr Reese asked wdiat resemblance these vessels had to the “salmon 
patch” of interstitial keratitis The vessels in keratitis associated with 
lymphogranuloma venereum are superficial lather than deep, as in 
interstitial keratitis 

Dr Kelly asked about the effect of sulfonamide compounds on the 
Frei test It has none, and the reaction to the Frei test lemains positive 
for life This explains why the Frei test can be confusing and the 
diagnosis of lymphogranuloma venereum as the cause of any lesion 
must remain presumptive until the virus can be recovered 

Our last case w r as the most conclusive one we have had to piesent 
The patient gave a positive reaction to the Frei test and a very strongly 
positive complement fixation leaction as well Biopsy of the coineal 
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lesion showed changes compatible with the diagnosis of lymphogran- 
uloma venereum, and now- the vnus inoculations seem to be giving 
positive lesults 

Finally, I might sa) that none of m\ colleagues 01 I have seen this 
corneal lesion in any patient who did not show at least a positive 
1 eaction to the Frei test for lymphogianuloma veneieum Even so, 
the diagnosis is still presumptive 

Pigmented Nevus of the Iris Treated by Iridectomy Dr James S 

Shipman and Dr P Robb McDonald 

A white woman aged 59 had had a spot on the ms of the left e)e 
as long as she could lemember Recently it had mci eased slightly in 
size A tumoi was noted m the lowei temporal quadrant of the left ms 
The growth extended from about 1 mm from the pupillaiy margin 
to the iridocorneal angle The ciliary body u x as not involved The 
tumoi was lemoved by iridectomy, both operation and convalescence 
being uneventful A diagnosis of leiomyoma w'as made by Dr Perce 
DeLong and of nevus by Dr A B Reese Di Reese stated the lesion 
w r as a true nevus of the iris, since nevus cells were piesent 

The tumor was completely removed at operation, and when the 
patient was last seen vision in the left eye was coriectable to 6/6 

DISCUSSION 

Dr Perce DeLong The tumoi under question has been submitted 
to many pathologists, and vaiied diagnoses have been obtained Some 
expressed the belief that it was malignant, otheis, that it was a nevus 
m an unusual location m the iris, and others that it w as a myoma 

Nevi of the iris usually grow from the anterior surface This neo- 
plasm arose from the substructure It is unusual foi a nevus to develop 
fiom this location 

The microscopic picture showed no special airangement, l e, there 
w x as no alveolar ariangement of cells, commonly spoken of as nevoid 
bodies, nor did the tumor contain epithelioid cells — both common in nevi 
Instead, the cells w x ere arranged in whorls They were long spindle 
cells and possessed many fibnls Also, wuth the phosphotungstic acid 
hematoxylin stam the nuclei showed an acidophilic reaction, a charac- 
teristic common to myoma, for this leason I feel that this tumor is 
a neoplasm 

Dr W Zentmayer In 1 of 2 cases occurung m my expenence 
the same difference of opinion existed among the pathologists The boy 
had a fleshy growth of the iris, which I removed according to the technic 
described tonight 

The diagnosis of the first pathologist who examined the growth 
was leukosarcoma He submitted it to a second pathologist, who made 
a diagnosis of leiomyoma Because of this difference of opinion, it 
was examined by a third pathologist who confirmed the diagnosis 
of the first pathologist It w x as later studied by Colonel James E Ash, 
w r ho agreed with the second pathologist that it was a leiomyoma 

Dr W E Fry I had the opportunity of seeing Dr Zentmayei’s 
patient at the time of operation, as well as of studying the slide after 
the section w x as prepared The case w as somewhat similar to one wduch 
I previously studied, as did Dr Adler and Dr Waite, the difference 
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being chiefly that in the latter a contact glass w as useful in detei mining 
the piesence of a free angle 

I saw the slides m Dr Shipman’s case and have talked to both 
Di DeLong and Dr Reese, and I think there aie reasons for the 
differences m opinion There could be some conti oveisy in regaid to 
the cells I believe that this was a tumor in which the pigment-bearing 
cells Mere important, a malignant melanoma Ceitainly, the patient 
was propei ly treated 

Dr Burton Chance Di Zentmayer’s case had certain aspects 
rather like those of a case of im own The tumor Mas removed m a 
mannei similar to that described by Dr McDonald The patient had 
had all soits of diagnoses Theie had been a gradual yet appi enable 
giowth m the pievious five yeais The tumor proved to be a mixed 
cell sarcoma I M'as under stress by the patient’s insistence that 
I should remove the eye immediately if the mass Mere malignant The 
onus of the decision M r as assumed by the patient With the assent 
of Drs Posey and Madison Taylor, an othenvise peifectly healthy eye 
m as excised That n r as tu enty-odd years ago Recently I learned that 
the patient had been m perfect health evei since the opeiations 

Dr Edmund B Spaeth I have never seen a more beautiful 
photograph of an eye than the one Di McDonald shouted The photo- 
graphs presented by Dis Grove and Scheie were also excellent 
Presentations like these illustrate the value of good photography in 
lecoidmg pathologic conditions 

Dr James S Shipman No less an authonty than Duke-Eldei 
states that present ideas as to the nature and classification of neuro- 
ectodermal tumors are in a state of flux It Mas not until 1910 that 
Verocay showed that these tumors n r ere derived from a proliferation 
of the cells of the sheath of ScVnvann, and theiefore of ectodermal origin 
Masson, from 1926 to 1932, confirmed this opinion and revolu- 
tionized all previous conceptions of neuroneoplasms His reseaiches 
were also confirmed by Stewart and Copeland, m 1931 , by Foot, 
in 1932, and by others Masson showed that cutaneous nevi arose 
from a neoplastic proliferation of the specialized end organs of the 
cutaneous nerves, namely, the Meissnei coipuscle, m the deinns, and 
the Merkel-Ranvier corpuscle and chromatophore, special types of cells 
m the basal layers of the epithelium 

As a lesult of these observations, according to Duke-Elder it appeals 
that a number of tumors which used to be described in tbe liteiature 
as neui ofibroma, plexiform neuroma, ganglionic neuroma, nevus 
melanoma and certain types of sarcoma are neurogenic, tbe fundamental 
cell of origin being the cell of Schwann 

According to Duke-Elder and Algernon Reese, nevi usuall) occur 
in the skin or conjunctiva or at the junction of these tn r o structures, 
and they are neuroepithelial in origin, springing from the end apparatus 
of the sensory nerves, which may be pigmented or nonpigmented 
The term melanoma seems to have been rather loosely used to describe 
a pigmented tumor in any part of the body and has no real value in 
indicating the origin or the malignancy of the tumor As has been 
pointed out in the presentation of this case, a pigmented tumor may 
be congenitally present in the iris for many years noth no evidence 
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of giowth 01 mciease in size until suddenly, foi some unknown leason, 
it takes on the chaiacteustics of a malignant giowth, as 'shown by 
its mciease m size and extension into the angle of the anterior chamber, 
with lesultmg mciease m the intraocular tension 

Ceitamly, these signs should always make one suspicious of its 
malignant chaiacter and advise operation, as was done m this case, 
with the hope of lemovmg the tumor in its entnety befoie it has invaded 
too far the angle of the anterior chamber 

I feel that this case demolish ates the necessity of careful observation 
Di Roth, who saw this patient and leferred her to me, is to be con- 
gratulated on Ins acumen m judging the tune foi surgical mteivention 
I am indebted to linn for having lefeired this patient to me I am 
moi e indebted to Di Zentmayer, who confirmed our opinion as to 
the opeiation to be perfoimed and who, more than that, taught me 
just how it should be done I had the pleasuie of being his assistant 
at a similar opeiation foi just such a tumoi of the ms about nineteen 
years ago, when I was a resident at the Wills Hospital 

This case has been presented as a pi eluninary i epoi t, with the hope of 
stimulating discussion and intei est in tumoi s of the iris Dr McDonald 
and I hope to give a more complete leport of this case at a later date, 
when a more definite diagnosis has been agreed on 


NEW YORK ACADEMY OF MEDICINE, SECTION OF OPHTHALMOLOGY 
Brittain F Payne, M D , Chairman 
Milton Berliner, M D , Secretary 
May 20, 1946 

INSTRUCTION HOUR 

Roentgenography m Ophthalmic Diagnosis Dr Raymond L 
Pfeiffer 

After listing and evaluating vanous indications for the use of 
loentgen rays m ophthalmology, the author selected seveial conditions 
which afforded an opportunity foi the demonstiation and discussion 
of lecent contributions of roentgenology to the study of diseases of the 
eye The value of the l oentgenogi am m the diagnosis of retinoblastoma 
was considered Deposits of calcium weie found m appi oxunately 
80 pei cent of a large series of cases, and calcium was obseived 
tnici oscopically m only an additional small pei cent Internal fiacture 
of the orbit w^as demonstiated as the cause of enophthalmos m cases 
m which theie w r as no external bony defoimity Intracerebial deposits 
of calcium as the most important diagnostic finding m toxoplasmosis 
weie shown in a series of 9 cases, m most of which the author made 
clinical as well as roentgenographic examinations The value of 
1 1 oentgenogi aphy m the study of exophthalmos w r as emphasized by his 
figures m a senes of 200 consecutive cases, m 70 pei cent of which 
changes were demonstrated roentgenologically In 42 per cent of all 
cases the changes were diagnostic The character of these diagnostic 
findings w r as then illustrated by the presentation of a numbei of cases 
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REPORT OF CASES 

Anomalies of the Iris Report of Two Cases Dr J J Sauer 

Case 1 — Congenital malfoi motion of the vis 
W B , aged 60, was seen on June 12, 1943, foi a change of glasses 
A “colored spot” had been noticed in his right eye by a member of 
his family about twenty years before, as fai as lie knew, it had not 
increased m size 

On examination, the right eye piesented an ovoid, fan ly legularly 
outlined, chocolate brown pigmented area on the posterior surface of 
the cornea from about 12 30 to 5 o’clock, extending from the limbus 
toward the pupillar) area about 4 mm Just inside the limbus, and 
measuring 0 5 mm was a crescentic clear band, through which the 
normal structuie of the ms could be seen A shaiply demarcated, 
ovoid, lighter brow n area lay m the underlying iris fi om 2 to 4 o’clock , 
this did not extend to the pupillary edge of the iris, and the adjacent 
pupillary bolder was straightened vertically No vessels were visible 
The anterioi chamber was of normal depth, and the two pigmented 
surfaces w r eie not joined On tiansillummation there w r as no suggestion 
of a tumor Ophthalmoscopic exammaton failed to reveal any bulging 
posteriorly or other change The left eye was normal The last 
examination, on May 9, 1946 showed no change in the condition 

Melanosarcoma and cyst were luled out and the diagnosis of 
congenital malformation was made The piobable pathogenesis was 
as follow s Atrophy of the anterior layer of the iris led to the formation 
of a defect, or gap, through wdnch the pigmented layei of the ins pro- 
truded and became adherent to the posterioi suiface of the cornea, 
giving rise to the pigmented area on the cornea This adhesion latei 
separated from the cornea, leaving pigment on the posterior surface 
of the cornea 

Case 2 — Bilatcial cyst of the pigment layei of the vis 
C D, aged 45, was examined on Jan 4, 1944, for a change of 
glasses In the right eye a smooth, globulai browmish cystic mass 
was just barely wsible within the temporal pupillary area from 8 to 
11 o’clock, it lay behind the iris and protruded into the area anterioi 
to the lens The left eye presented a similar but larger mass wdnch 
was also visible m the temporal pupillary aiea from 1 to 6 o’clock, 
it arose from behind the iris and protiuded into the pupillary area, 
anterior to the lens When the pupils were dilated, these cystic masses 
were more clearly wsible and extended faither into the pupillary areas 
On transillumination there was no interference with the passage of 
light Ophthalmoscopic examination levealed nothing abnormal 

The diagnosis of bilateral cyst of the ms was made from the 
symmetric location, the smooth surface, the lack of vascularity, the 
globular shape and the absence of mterfeience with the passage of light 

DISCUSSION 

Dr Arnold Knapp I was particularly interested in a feature 
of Dr Sauer’s first case which concerns the bulging, pigmented area in a 
defect of the mesodermal layer of the iris When the pupil w r as dilated, 
the iris partly covered the pigmented area and flattened it out, an 
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obseivation which did not suggest eithei a tumoi 01 a cyst In my 
opinion, this case belongs with malfoi mations of the iris Within the 
last few weeks the patient was seen at the Institute of Ophthalmology 
for a check with the drawing made m 1943 , and then Dr DeVoe was 
able to make a gonioscopic examination, which I think will add a great 
deal of infoi mation to the interpretation of the case 

Dr Gerard DeVoe The gonioscopic examination showed cleaily 
that the lesion was not a cyst The pigment on the cornea seemed 
to have been deposited theie, having perhaps been shaken off fiom 
the pigment epithelium of the 11 is The antenoi layei of the 11 is was 
missing, and all that was left was the pigment epithelium, which was 
veiy thin and freely movable It was interesting to note the difference 
between the appeal ance three yeais ago and that of a few days ago, 
m that now the pigment epithelium had become attached to the 
cot neoscleral ai ea 

Dr RuDOLr Aebli Would Di Knapp enlighten us on how to 
account foi the pigment on the postenor suiface of the cornea 71 

Dr Arnold Knapp When I saw the patient, the pigment layer 
of the ins was bulging and in contact with the posterior surface of the 
coi nea , I though, thei ef ore, that the pigment must have been deposited, 
just as Di DeVoe says, and when the 11 is flattened down a deposit 
lemamed.on the postenoi suiface of the cornea 

Dr Rudolf Aebli If these two structures w r eie in contact, wdiat 
subsequently separated them 73 

Dr Arnold Knapp The separation was piobably caused by the 
reformation of the aqueous The adhesion could not have been very 
strong 

PAPERS OF EVENING 

Extraction of Cataract m the Presence of Fluid Vitreous Dr Daniel 
B Kirby 

The authoi gave Ins concept of the cause of the development of 
cataiact and of the change fiom normal gel, or viscid vitreous, to vitreous 
in the fluid state He stressed the preliminary examination of the 
patient’s eyes, in paiticular by means of ophthalmoscopy, slit lamp 
microscopy and tonometry, and the necessity of being on the alert for 
signs of degeneiation or inflammation In some cases it is possible 
to recognize the condition and to be aware of the piesence of fluid 
vitreous before operation is begun In certain instances, however m 
wdnch the fluid vitieous is in communication with the anterior chamber, 
the surgeon may not be aw 7 aie of the condition until he has made his 
section and then has obseived the fluid vitreous seep aw 7 ay Sutuies 
placed aftei the section are satisfactoiy m such cases, udiereas it is 
important to place sutuies before section if there is any likelihood that 
viscid vitreous will he lost When the sutuies are placed after section, 
the cataiact is delivered by traction, rotation and stripping of the zonule! 
if the lattei is lesistant The loop may he used to support the lens 
and bung it fonvard hut should not he the only means of traction, as 
the zonule is not ruptured easily enough by traction alone Pressure 
on the outside of the globe is contraindicated, because it is ineffective 
and adds to the complication Such eyes leact better to intracapsular 
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exti action than to capsulotomy and expression Two shoit series of 
cases of cataract w ere reported in which the 1 esults m eyes in which the 
fluid vitreous was well contained behind the capsulozonular-hyaloid 
barriers w r ere conipaied with 1 esults in eyes in which the fluid vitreous 
was in communication w'lth the anterioi chamber Satisfactory results 
were obtained with obsei vance of the suigical principles outlined 

DISCUSSION 

Dr Watson Gmley, Bloomington, 111 I am soriy that Dr Kuby 
chd not discuss the conservation of viscid vitieous during the course of 
cataract exti action I am always appiehensive about the spilling of 
vitreous, whethei viscid or fluid, but I think I manage my cases with 
fluid vitieous much better than I do those with viscid vitreous The 
“fish mouth” -wound which follows immediately aftei deliveiy by the 
mtiacapsular method is very annoying and distiessing 

Dr Arnold Knapp I should like to emphasize two points m Di 
Kirb\ s interesting papei First, m ni) judgment, it is a mistake 
not to put m piehmmaiy sutuies befoie operating if theie is any 
opportunity foi loss of vitreous Second, if fluid vitreous is encountered, 
an mdectomy should always be done In the presence of piolapse of 
the vitieous the question arises How fluid is the wtreous, and 
how great is the subluxation of the lens ? I should like to remind the 
members of the Section of a method suggested by Di Heimtm Knapp 
many yeais ago by which he w'as able to exti act the dislocated lens 
by manipulation with external piessure This method may be considered 
when the vitreous is thick In recent years the late Di Jameson 
published a similar procedure In cases in which theie is a fan ly normal 
vitreous the lens will frequently return into position after a few 
days and thus facilitate the exti action To fish foi a completely dis- 
located lens m fluid vitieous is very hazardous Van der Hoeve sug- 
gested a proceduie through which by placing a sutuie under the 
insertion of each of the rectus muscles and by pulling on tbe sutures 
the e\e was drawn fonvard and no piessure could be exeited on the 
sclera 

Dr John McLean Di Kirby’s paper does not leave much room 
for discussion, but there aie a few' points on which I should like to lieai 
him comment further One is the argument ovei letrobulbai injection 
Inasmuch as retrobulbar injection tends to soften the globe and it is 
a simple principle of hydi odynamics that fluids do not flow' uphill, so 
that vitreous to flow out of the eye must be pushed out eithei by the 
patient or by the suigeon, is it not worth while, paiticularly with fluid 
vitreous to use retiobulbar injection as a routine, m older to make it 
harder foi the patient and the surgeon to push the vitreous out'’ 

I do not quite follow' Dr Kirby’s leasonmg about not using pieplaced 
corneoscleral sutures when fluid vitreous is piesent or is suspected 
Not long ago I w'atched with some horror one of the stiong advocates of 
placing sutures after section practically wallowing in vitieous, which had 
escaped immediately after the section, while he w'asted time and 
vitreous m getting down to the fundamental business of dealing with 
the lens and the vitreous , and I felt he would ha\ e saved time, eftort 
and vitreous if his sutures had been there befoie the eye w'as opened 
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The third point on which I should like to hear Di Kilby comment 
is his choice of dehveiy of the lens in a case of fluid vitreous by giaspmg 
it above, when it would seem that a somewhat better bainer to piematuie 
loss of vitieous would be piovided by dislocating the lens below hist, 
giaspmg it below and tumbling it, so that the zonule is left as intact as 
possible above 

Dr Purman Dorman, Seattle Some of my fellow ophthalmologists 
and I have become accustomed to making a keiatome incision for cataiact _ 
exti action If fluid vitieous is anticipated, a preliminary canthotomy 
is done We have always admned the smoothness of the linear knife 
incision as done by Dr Kilby Skill even approaching his is not always 
maintained The keratome incision may be better placed by those of 
us who aie less deft Perhaps Dr Kirby will comment on this habit 
of ours of using the keratome incision and the pielimmaiy canthotomy 
Dr RuDOLr Aebli My own experience is that when the vitreous 
has been lost my preparation has been inadequate I have come to the 
conclusion that a perfect akinesia, with an external canthotomy and 
injection of the muscle cone, is the best guaianty against loss of vitreous 
Dr Daniel B Kirby I appreciate the discussion There is great 
intei est m any phase of cataract suigery, paiticularly in the problem of 
loss of vitreous 

Di Gailey, the matter of viscid vitreous opens up a whole new 
chapter I should like to study the problem foi a yeai 01 two befoie 
I talk about it further 

I appieciate Dr Knapp’s discussion He has had gieat experience 
and is very wise in his surgical treatment I should always do an 
iridectomy if there was viscid or semifluid vitreous m the wound, but 
I have seen cases in which the results weie very good with what is 
called completely fluid vitreous I have not had expenence with 
VerhoefFs technic, but it sounds logical 

Di McLean, I do not believe that retrobulbar injection always softens 
the eye I have given up retrobulbar injection except with the younger 
patients, who have good vessels I have seen cases m which extiavasa- 
tion of fluid and blood into the orbit pushed the eye forward 

Dr Dorman mentioned external canthotomy I used to do many 
canthotomies before I gave up retrobulbar injections 

Dr McLean says that vitieous will not flow out but has to be 
pushed out I do not believe that is true in regard to fluid vitreous, 
for theie is the weight of the sclera and of the surrounding tissues and the 
eftect of their collapse on the fluid vitreous , I am sure that m the cases 
I reported I was not pushing the fluid vitreous out 

The question of preplaced sutures requires separate discussion I am 
m accord with Dr McLean on the value of sutures m cases of viscid 
vitieous, but I should not place them m every ordinary case The mode 
of inserting them by the average surgeon often results m nioie tiauma 
than it should They are often m the way There are many advantages 
in giaspmg the capsule above I do not like to grasp it below, paiticularly 
in a case of fluid vitreous in which the lens drops back to the posterior 
position One cannot see what one is doing unless the corneal flap is 
raised I have never seen any bad results from laismg the coineal 
nap l believe it is a most conservative procedure I do the mdectomy 



644 


ARCHIVES OF OPHTHALMOLOGY 


and place the lens capsule foiceps undei dnect view If the suigeon must 
place a foieceps below when the lens is far posterior and must reach well 
in to pick it up, theie is not the chance of completing the opeiation as 
satisfactory as when the capsule is giasped above 

I do not see any reason for the recent trend to use of the keiatome 
Unless there is some complication, the Graefe knife is very satisfactory, 
and there is no reason for not adhering to its use It grves a cleaner 
section and less trauma at the beginning of the operation It is necessary 
to make less section with the scissors In a letter which I received from 
Traquair the othei day, he said that he relied on anesthesia, complete 
local anesthesia, rather than on akinesia I think that both aie impor- 
tant, Dr Aebli, and that you are right about careful preoperative 
piepaiation in avoiding complications I do not pretend to know 
much about the matter of viscid vitreous 

Onchocerciasis in Guatemala- A Preliminary Report Dr William 

B Clark, New Orleans 

I was invited to participate in a study of onchocerciasis m Guatemala 
in 1945 by the Pan-American Sanitary Bureau The investigation was 
carried out in Yepocapa, a village of 8,000 inhabitants m the Department 
of Chimaltenango A study of the insect carriers and the habits of the 
Onchoceia volvulus revealed that man is the true host and that the 
paiasites are picked up by a fly of the genus Simulium when it bites 
After matuiity, the parasites enter the proboscis of the fly, where they 
are ready to reenter the host when the fly pierces the skin The larvae 
then migrate through the subcutaneous tissue until they find a suitable 
place to make a nodule It is from the nodules that adult worms can 
be taken All stages of development may be seen, from the egg to the 
microfilarias bieakmg out of the shell The average size of the micro- 
filarias is about 8 by 300 microns , so the larva must be magnified about 
twenty-two times foi it to be seen in the anterior chamber and for 
the details of its movements to be visible 

My colleagues and I reexamined 1,215 patients known to have, or 
suspected of having, onchocerciasis A complete ophthalmic examination 
was made of each patient In addition, biopsies of the skin and con- 
junctiva were done In all cases in which biopsy showed positive changes 
in the conjunctiva or an aqueous flare was seen, we did a paracentesis and 
examined the aqueous under the microscope 

Of 62 of these patients, the aqueous of 29 showed the presence of two 
or more microfilarias We also did a paracentesis on several patients who 
complained of entoptic vision but who had no positive changes m the 
conjunctiva, and in no case did we find microfilarias m the aqueous 
Another remarkable observation was that none of the 29 patients from 
whom we recovered the microfilarias from the anterior chamber com- 
plained of entoptic vision To me, the most striking features were the 
anterior chamber literally filled with microfilarias without injection 
of the eye and the changes produced m the cornea and n is by this infec- 
tion without ciliary injection 

Of the 1,215 patients examined, 967 had nodules or had pieviously 
had nodules removed The prevalence of nodules, the results of 
biopsy of the skm and conjunctiva and of paracentesis, and the lesions 
of the cornea, ms and fundus are tabulated 
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Only one eye was obtained for pathologic study, which has not been 
completed The eye was removed because of the pam associated with an 
attack of secondary glaucoma 

DISCUSION 

Dr Bernard Fread What measuies are taken by tiaveleis to 
Guatemala to avoid getting this disease ? 

Dr Algernon Reese What is the treatment for the disease ? 

Dr William B Clark, New Orleans I do not think that an 
occasional bite from the simulium is dangerous I had seveial bites 
on my bald head while making this study and the members of my 
brigade were also bitten, and m none of us did nodules develop The 
ordinary insect lepellent used by the armed forces keeps the flies away 
We used this m the beginning, but, as always, we became careless 
toward the end and left it off until we got a bite The bite is quite 
painful and stings for a few minutes, and it usually leaves a red wheal, 
which may persist for several hours Many of the managers of the 
coffee finca-s are of Swiss or German extraction, and some of them have 
lived m the zone as long as forty years without becoming infected 
However, occasionally some one other than an Indian will appear with 
the infection 

Removal of the tumois aftei they occui is the accepted form of 
treatment, but m my opinion this is of questionable value Part of 
our project was to try certain new drugs sent down by the Institute of 
Health, but the physician who was to administer them was transferred 
and the situation caused by his leaving was not cleared up by the time 
we had completed our ophthalmic survey I hope that before we make a 
final report on this subject we shall have mfoimation on the response 
of the microfilarias to drug therapy 



Book Reviews 


Archivos de la Asociacion para evitar la Ceguera en Mexico 
(Archives of the Association of Prevention of Blindness in 
Mexico) Vol III, Pp 282 Mexico, 1945 Director, Di L 
Sanchez Bulnes , Editor, Dr Daniel Silva Gomez Fai las Num 
19, Mexico, D F 

The book begins with a report of the work done in the hospital of 
this association in Mexico, D F, during 1944 and a descuption of 
the activities in the various departments Then follow a number of 
articles, the longest and most impoitant is the one on “Ouilai Onchocei- 
ciasis in Chiapas” by Amselmo Fonte Barcena The author gives a his- 
toiy of the oculai complications of onchoceiciasis reported since 1916 
when Robles described them for the first time The ocular symptoms aie 
dominated by photophobia and blepharospasm, which in some cases 
are so severe that the patient cannot open his eyes at all Besides 
photophobia, the patient complains of burning and a sensation of a 
foreign body m the eyes These symptoms occur in attacks and dis- 
appear giadually when the infected nodules are removed 

The ocular findings vary with the acute and chronic stages of the 
disease In the acute form there is pronounced, red edema of the 
face, more conspicuous m the lids and cheeks, which Robles teimed 
“erysipela of the coast ” The eye itself show's ciliary and conjunctival 
congestion, chemosis and increased fine, supeificial vascularization of 
the tarsal and bulbar conjunctiva 

In the chronic forms the ocular signs are reduced mainly to 
vasculanzation, pigmentation and edema of the conjunctiva The vascu- 
lanzation takes place in the conjunctival and ciliary vessels, nasal and 
temporal to the cornea in a triangular area , it fades gradually tow ard 
the penphery The pigmentation is brown in color, pericorneal, located 
nasally and temporally and appears as a fine dusting of the conj unctn al 
epithelium 

The severity of the ocular symptoms mentioned here has no l elation 
to the local changes Barcena expressed the belief that they are due 
to a toxic substance produced by the adult parasite at the time of 
birth of the microfilarias and, to a lesser degree, to the presence of 
the latter He advanced the hypothesis that the substance produced 
by the parasite is a derivative of the porphyrin 

The other articles treat of motility of the intraocular cysticercus, 
blindness caused by quinine, injections of hypei tonic solution of sodium 
chloride in treatment of detachment of the retina, importance of 
ophthalmic examinations in cases of cranial injuries, use of anesthesia 
in the cataract operation, contact lenses, tuberculosis of the choroid, 
clinical applications of angioscotometry, vegetative innervation of the 
visual apparatus and new instruments foi dacryocystoihmostom} 
Then there are four articles by authors from the United States 
Obituaries of Dr Rafael Silva and of Dr Sanford R Giftoid conclude 
the volume T _ 
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Directory of Ophthalmologic Societies * 


INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P Bailliart, 66 Boulevard Samt-Michel, Paris, 6 e , France 
Secretary-General Prof M Van Duyse, Umversite de Gand, Gand, Prov Ost- 
flandern, Belgium 

All correspondence should be addressed to the Secretariat, 66 Boulevard Samt- 
Michel, Paris, 6 e , France 

International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stockholm, Sweden 
Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, Denmark 

International Organization Against Trachoma 
President Dr A F MacCallan, 17 Horseferry Rd , London, England 


Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St, Chicago 
Executive Secretaries Dr Conrad Berens, 35 E 70th St , New York Dr M E 
Alvaro, 1511 Rua Consolacao, Sao Paulo, Brazil 
Place Habana, Cuba Time February 1948 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Minto Ophthalmic Hospital, Bangalore 
Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , Madras 


British Medical Association, Section on Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, Scotland 
Secretary Dr Frederick Ridley, 12 Wimpole St, London, W 1 


Chengtu Ophthalmological Society 
President Dr Eugene Chan 

Secretary Dr D S Shen, Eye, Ear, Nose and Throat Hospital, Chengtu, 
Szechuan, China 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, Szechuan, China 

Chinese Ophthalmology Society 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd , Shanghai 


Chinese Ophthalmological Society of Peiping 
President Dr H T Pi, Peiping Union Medical College, Peiping 
Secretary Dr C K Lin, 180 Hsi-Lo-yen Chienmeng, Peiping 
Place Peiping Union Medical College, Peiping Time Last Friday of each month 


* Secretaries of societies are requested to furnish the information 
make this list complete and keep it up to date 


necessary to 
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Faculty or Ophthalmologists 

President Brig Sir Stewart Duke-Elder, 63 Harley St , London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn Fields, London, W C 2, England 

German Ophthalmological Society 

President Prof W Lohlein, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ophthalmological Society 
President Prof I Imre, Budapest 

Assistant Secretary Dr Stephen de Grosz, University Eye Hospital, Mariautca 39, 
Budapest 

All correspondence should be addressed to the Assistant Secretaiy 

Midland Ophthalmological Society 

President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary Mr T Harrison Butler, 61 Newhall St , Birmingham 3, England 
Place Birmingham and Midland E>e Hospital 

North of England Ophthalmological Society 

President Mr E F Wilson, 24 Upper Northgate St , Chester 
Secretary Mr William M Muirhead, 70 Upper Hanover St, Sheffield 3 
Place Manchester, Leeds, Newcastle-upon-Tyne, Liverpool, Sheffield and Bradford, 
in rotation Time October to May 

Ophthalmological Society of Australia 

President Dr J Ringland Anderson, Astor House, 108 Collins St, Melbourne, 
Victoria 

Secretary Dr D A Williams, 27 Commonwealth St , Sydney 
Place Melbourne Time Oct 20-26, 1946 

Ophthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St, Cairo 

All correspondence should be addressed to the secretary, Dr Mohammed Khalil 

Ophthalaiological Society of Hospital de Nuestra Senora de la Luz 

Chairman Dr Manuel J Icaza y Dublan, Mexico, D F , Mexico 
Secretary Dr Jorge Meyran, Mexico, D F, Mexico 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg, Church Square, Cape Town 
Secretary Dr J K de Koch, Groote ICerk Bldg, 32 Parliament St, Cape Town 

Ophthalmological Society of the United Kingdom 

President Mr Charles B Goulden, 89 Harley St, London 
Secretary Mr Frank W Law', 30 Devonshire PI , London, W 1 
Place London Time May 30-June 1-2, 1946 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 
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Oxford Ophth almological Congress 

Master Mr P G Dojne, 60 Queen Anne St, London, W 1, England 
Secretai y-T reasurer Dr F A Andeison, 12 St Johns Hill, Shiewsbury, England 
Time July 4-6, 1946 

Palestine Ophth almological Society 

President Dr Arieh Feigenbaum, Abyssinian St 15, Jerusalem 
Secretary Dr E Sinai, Tel Aviv 

Philippine Ophth almological and Otolarangological Society 

President Di Antonio S Fernando, Philippine Geneial Hospital, Manila 
Secretary-T reasurei Dr Jose N Cruz, Philippine General Hospital, Manila 

Polish Ophth almological Society 

President Dr W Kapuscinski, 2 Waly Batorego, Poznan 
Secretary Dr J Sobanski, Lindlej^a 4, Waisaw 
Place Lindley’a 4, Warsaw 

Pulrto Rico Medic \l Associvtion, Section or Ophth vlmologa 

and Otoi art ngology 

Piesident Dr Jose T Pico, Avenida Ponce de Leon 15, San Juan 10 
Secretary Dr Ricardo F Fernandez, Avenida Ponce de Leon 15, San Juan 10 

Revista Brasillira de Oftalmologia 

President Di Caldas Britto, Largo de Carioca 5-6° andar, Rio de Janeiro, Brazil 
Secretary Dr Evaldo Campos, R Rodrigo Silva 7-1° andar, Rio de Janeiro, Brazil 
Place Rio de Janeiro, Brazil Time Third Friday 6f every month from April 
to December 

Roaal Society of Medicine, Section of Ophth almologa 

President Col F A Juler, 96 Harley St, London, W 1, England 
Secretary Dr Harold Ridley, 60 Queen Anne St, London, W 1, England 

Sao Paulo Society of Ophthalmology 

Piesident Di Aimando Gallo, Rua Benjamin Constant, 67, 9° Andar Sao Paulo, 
Brazil 

Secretary Dr F Amedee Feret Pilho, Rua Marconi, 48, 4° Andar, Sao Paulo, 
Brazil 

Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 Woodside PI , Glasgow, C 3 
Secretary Dr Alexander Garrow, 15 Woodside PI , Glasgow, C 3 
Place Edinburgh and Glasgow, m rotation 

SOCIEDAD ARGENTIN \ DE OFTALMOLOGIA 

Chairman Dr Jorge Malbran, Buenos Aires 

Secretary Dr Benito Just Tiscornia, Santa Fe 1171, Buenos Aires 

Sociedad Cub ana de Oitalmologia 

President Prof Lorenzo Comas, Calle D #461, Vedado, Habana, Cuba 
Secretary Dr Oscar F Horstmann, Calle 5ta #702, Vedado, Habana, Cuba 
Time Second Tuesday of every month 

Sociedad Oftalmologia del Litor\l, Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, Rosario 
Secretary Dr Arturo Etchemendigaraj , Villa Constitucion, Santa Fe 
Place Rosario Time Last Saturday of e\erv month, April to November All 
correspondence should be addressed to the President 
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SOCIEDADE DE OFTM-MOLOGIA DEI NORTE 
President Dr Alberto Cardenas 

Secretary Dr Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina 

SOCIEDADE DE OfTALMOLOGIA DE MlNAS GERAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 2251, Bello Horizonte, Minas 
Geraes, Brazil 

Secretary Dr Ennio Coscarelli, Rua Aimores 1697, Bello Horizonte, Minas Geraes, 
Brazil 

SOCIEDADE DE OfTALMOLOGIA E OtORRINOLARINGOLOGIA DE 

Rio Grande do Sul 

President Dr Luiz Assumpgao Osorio, Edificio Vera Cruz, Apartamento 134, 
Porto Alegre, Rio Grande do Sul 

Secretary Dr Fernando Voges Alves, Cai\a Postal 928, Porto Alegre, Rio Grande 
do Sul 

Sociedade de Ophthalmologia e Oto-Rhino-Lary ngoi.ogia da Bahia 

President Dr Theomlo Amorim, Barra Avenida, Bahia, Brazil 

Secretary Dr Adroaldo de Alencar, Brazil 

All correspondence should be addressed to the President 

Societa Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del Gianicolo, 1, Rome 

Societe Francaise d’Ophtalmologie 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Paris, 7° 

Society of Swedish Ophthalmologists 
Secretary Dr K O Granstrom, Sodermalmstorg 4, Stockholm, So 

Tel Aviv Ophthalmological Society 

President Dr D Aneh-Friedman, 96 Allenby St, Tel Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik St , Tel Aviv, Palestine 

NATIONAL 

American Medical Association, Scientific Assemble, Section 
on Ophthalmology 

Chairman Dr Derrick Vail, 55 E Washington St, Chicago 
Secretary Dr R J Masters, 23 E Ohio St , Indianapolis 
Place Atlantic City Time June 9-13, 1947 

American Academy of Ophthalmology and Otolaryngology, 

Section on Ophthalmology 

President Dr Alan C Woods, Johns Hopkins Hospital, Baltimore 5 
President-Elect Dr C H McCaskey, 20 N Meridian St , Indianapolis, Ind 
Executive Secretary-Treasurer Dr William L Benedict, 100— 1st Ave Bldg, 
Rochester, Minn 

Place Palmer House, Chicago Time Oct 12-17, 1947 

American Ophthalmological Society 

President Dr John W Burke, 1740 M St W , Washington, D C 
Secretary-Treasurer Dr Walter S Atkinson, 129 Clinton St, Watertown, N Y 
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Association for Research in Ophthalmology, Inc 

Chan man Dr Derrick Vail, 55 E Washington St, Chicago 
Secretary-Treasurer Dr Brittain F Payne, 17 E 72d St, New Yoik 
Assistant Secretary-Treasurer Dr Hunter Romaine, 35 E 70th St, New York 

Canadian Medical Association, Section on Ophthalmology 

President Dr Alexander E MacDonald, 170 St George St , Toronto 5 
Secretary-Treasurer Dr L J Sebert, 170 St George St, Toronto 5 

Canadian Ophthalmological Society 

President Di J A MacMillan, 1410 Stanley St , Montreal 
Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 1509 Sherbrooke St W, 
Montreal 

National Society for the Prevention of Blindness 

President Mr Mason H Bigelow, 1790 Broadway, New York 
Secretary Miss Regina E Schneider, 1790 Broadway, New York 
Executive Director Mrs Eleanor Brown Merrill, 1790 Broadway, New York 
Place New York Time Nov 25-27, 1946 

SECTIONAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 

President Dr Anthony .Ambrose, 31 Lincoln Park, Newark 
Secretary Dr William F Keim Jr, 15 Washington St, Newark 2 
Place 91 Lincoln Park South, Newark Time 8 45 p m , second Monday of 
each month, October to May 

Central Illinois Society of Ophthalmology and Otolaryngology 

President Dr Stuart Broadwell, 101J4 N 5th St , Springfield, 111 
Secretary-Treasurer Dr William F Hubble, 861-867 Citizens Bldg, Decatur, 111 

Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr P G Spelbring, 131 S Barstow St , Eau Claire 
Secretary Dr G L McCormick, 650 S Central Ave , Marshfield 

Hawaii Eye, Ear, Nose and Throat Society 

President Dr F J Pinkerton, 7 Young Hotel Bldg, Honolulu 
Secretary-Treasurer Dr L Q Pang, 52 S Vineyard St, Honolulu 39 
Place Honolulu Time Third Thursday of each month 


New England Ophthalmological Society 

President Dr Howard F Hill, 177 Main St , Waterville, Maine 
Secretary-Treasurer Dr Merrill J King, 264 Beacon St, Boston 16 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St, Boston Time 
8pm, third Tuesday of each month from November to April, inclusive 


Pacific Coast Oto-Ophthalmological Society 

President Dr D H O’Rourke, 1612 Tremont PI , Denver 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St, San Francisco 


Puget Sound Academy of Ophthalmology and Oto-Laryngology 
President Dr Julius A Weber, 640 Stimson Bldg, Seattle 1, Wash 
Secretary-Treasurer Dr Barton E Peden, 301 Stimson Bldg, Seattle 1 Wash 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month except 
June, July and August p 
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Rock Rivnt Vaiiiy Em, Ear, Nosl ami TimoAr Sociity 
President Dr J Sheldon Claik, Slciling, 111 

Secretary-! i casiu ci Dr Ilarry R Warner, 321 W State St, Rockford, 111 
Place Rockfoid, 111 , or Janesville 01 Beloit, Wis lime 1 hit d Tuesday of each 
month from October to April, inclusive 

Saginaw Vaiiiy Acadtmy oi OrmiiAi moiogy and Otoi aryngoi ogy 

President Dr A R McKinney, 330 S Washington St, Saginaw, Mich 
Secretary-! rcasuicr Dr Ilaiold II Ileuscr, 207 Daudson Bldg , Bay City, Mich 
Place Saginaw or Bay City, Mich lime Second I uesday of each month, except 
July, August and Scptcmbci 

Siou\ Vaiitv Em and Ear Acadimy 

Picsidcnt Dr J C Dcckci, 515 Francis Bldg, Siouv City, Iowa 
Sccictary-1 rcasuicr Dr J L Dvorak, 408 Davidson Bldg, Siou\ City, Iowa 

Souriiiiw Mi dicai Association, Siction on OriiTiiAi moiocy 

AND 0 I'd ARYNGOI OGY 

Chan man Di Savage Zufoss, 1 65— 8th Avc N, Nashville 3, Tenn 
Sccrctaiy Di Alston Callahan, 908 S 20th St, Birmingham 5, Ala 
Place Miami, Flonda Time Nov 6, 1946 

Sourmvi bTi rn Acauimy oi Em, Ear, Nosi and Iiiroat 

President Dr II L Brehmer, 221 W Ccntial Avc, Albuquerque, N Mc\ 
Sccrctaiy Dr A E Cruthnds, 1011 Piofcssional Bldg, Phocm\, Arm 

SoumwrsTrRN Michigan Trioiogical Sochty 

President Dr W M Dodge, 716 First National Bank Bldg, Battle Cicck 
Sccrctary-Trcasuicr Di Kenneth Lowe, 25 W Michigan Avc, Battle Creek 
Time Last Tluusday of September, Octobci, November, March, Apnl and May 

Wistirn Pi nnsm vania EYr, Ear, Nosk and Throat Socitty 
President Dr J V Foster, State College 

Secretary- Ticasuicr Dr J McClure Tyson, Deposit National Bank Bldg , Dubois 

STATE 

Arkansas Stah Mtdicai Socii cy, Eyt, Ear, Nosi and Throat jSicriON 

President Dr E C Moulton, 619 Gai rison Avc , Fort Smith 
Secretary Di K W Cosgiovc, 7 Uiquhait Bldg, Little Rock 

COIORADO OmniALMOI OGICAK SOCII TY 

President Dr Gcoigc II Slmc, 23 E Pikes Peak Avc, Colorado Spnngs 
Secretary Dr J Leonard Swigert, 320 Republic Bldg, Dcnvci 
Place University Club, Denver 1 ime 7 30 p m , third Saturday of each month, 
October to May, inclusive 

CoNNicncur Si'An MrnicAi Sociin, Siciion on Eyt, Ear, 

Nosi and Throat 

President Dr Paul B MacCicady, 442 Temple St, New Ilavcn 
Secrctaiy-Trcasurci Dr W II Turnlcy, 1 Atlantic St, Stamford, Conn 

Em, Ear, Nosi and Throat Ciajji or Giorgia 

President Dr William O Martin Jr, Doctors Bldg, Atlanta 
Secretary-! reasurcr Dr C K McLaughlin, 666 Chcny St, Macon 
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Indiana Academy or Ophthalmology and Oto-Laryngology 

President Dr W E Stewart, 721 Wabash Ave, Terre Haute 
Secretary Dr Russell A Sage, 23 E Ohio St , Indianapolis 
Place French Lick Time First Wednesday in April 

Iowa Academy or Ophthalmology and Oto-Laryngology 

President Dr C S O’Brien, University Hospital, Iowa City 
Secretary-Treasui er Dr Carl A Noe, 120— 3d Ave S E, Cedar Rapids 

Kansas State Medical Society, Section on Ophthalmology and 

Otolaryngology 

President Dr W B Granger, Emporia 

Secretary Dr George F Gsell, 911 Beacon Bldg , Wichita 2 

Lolisiana-Mississippi Ophthalmological and Qtolaryngological Society 

President Dr George S Adkins, 121 N President St , Jackson, Miss 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 


Medical Society of the State of Penns\l\ania, Section on 
Eye, Ear, Nose and Throat Diseases 

Chairman Dr William T Hunt Jr, 1205 Spruce St, Philadelphia 7 
Secretary Dr Gabriel Tucker, 250 S 18th St , Philadelphia 3 

Michigan State Medical Society, Section of Ophthalmology 

and Otolaryngology 

Chan man Dr Edmond L Cooper, 1553 Woodward Ave, Detroit 26 
Secretary Dr Ralph H Gilbert, 110 Fulton St E , Grand Rapids 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Karl C Wold, 1051 Lowry Bldg, St Paul 2 
Secretary Dr William A Kennedy, 372 St Peter St , St Paul 2 
Time Second Friday of each month from October to May 

Montana Academy or Oto-Ophthalmology 

President Dr H Casebeer, 44 W Park Ave , Butte 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg , Great Falls 

Nebraska Academy of Ophthalmology and Otolaryngology 

President Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Secretary-Treasurer Dr John Peterson, 1307 N St, Lincoln 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr C W Buvmger, 50 Washington St , East Orange 
Secretary Dr Z Laurence Griesemer, 1145 E Jersey St, Elizabeth 

New York State Medical Society, Eye, Ear, Nose and 
Throat Section 

Chairman Di Maxwell D Ryan, 660 Madison Ave, New York’ 21 
Secretary Dr Thomas H Johnson, 30 W 59th St, New York 


North Carolina Eye, Ear, Nose and Throat Society 


President Dr A J Ellington, 412 S Spring St, Burlington 
Secretary Dr J A Harrill, Bowman Gray School of Medicine 
Place Hendersonville Time Sept 16-19, 1946 


Winston-Salem 
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North Dakota Academy of Ophthalmology and Oto-Laryngology 

President Dr E D Perrin, 221— 5th St, Bismarck 
Secretary-Treasurer Dr M T Lampert, Minot 

Oregon Academy of Ophthalmology and Oto-Laryngology 

President Dr Wilfred Belnap, 833 S W 11th Ave, Portland 
Secretary-Treasurer Dr C W Kuhn, 1020 S W Taylor St, Portland 5 
Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology and Otolaryngology 

President Dr Thomas F Furlong Jr, 36 Parking Plaza, Ardmore 
Secretary Dr Benjamin F Souders, 143 N 6th St , Reading 
Time Last week in April 

Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St , Providence 
Place Rhode Island Medical Society, Library, Providence Time 8 30 p m, 
second Thursday in October, December, February and April 

South Carolina Society of Ophthalmology and Otolaryngology 

President Dr J H Stokes, 125 W Cheves St, Florence 
Secretary-Treasurer Dr Roderick Macdonald, 330 E Mam St, Rock Hill 
Place Hendersonville, N C Time Sept 16-19, 1946 

Tennessee Academy of Ophthalmology and Otolaryngology 
President Dr George Burchfield, Maryville 

Secretary-Treasurer Dr Sam H Sanders, 1089 Madison Ave, Memphis 

Texas Ophthalmological and Oto-Laryngological Society 

President Dr F H Rosebrough, 603 Navarro St , San Antonio 
Secretary Dr M K McCullough, 1717 Pacific Ave , Dallas 

Utah Ophthalmological Society' 

President Dr E B Fairbanks, 315 Medical Arts Bldg, Salt Lake City 
Secretary-Treasurer Dr Dean Spear, 516 Boston Bldg, Salt Lake City 
Place University Club, Salt Lake City Time 7 00 p m, third Monday of 
each month 

Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Thomas E Hughes, 1000 W Grace St , Richmond 
Secretary-Treasurer Dr Francis H McGovern, 105 S Union St, Danville 

West Virginia State Medical Association, Eye, Ear, Nose and 

Throat Section 

President Dr George Traugh, 309 Cleveland Ave , Fairmont 
Secretary Dr Welch England, 621 $4 Market St, Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and Otolaryngology 

President Dr E L Mather, 39 S Mam St, Akron, Ohio 
Secretary-Treasurer Dr V C Malloy, 2d National Bank Bldg, Akron, Ohio 
Time First Monday m January, March, May and November 
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Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Cline, 153 Peachtree St N E, Atlanta, Ga 
Secretary Dr Lester A Brown, 815 Doctors Bldg, Atlanta, Ga 
Place Academy of Medicine Time 7 30 p m , fourth Monday of each month 
from October to May 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Jonas Fnedenwald, 1212 Eutaw PI , Baltimore 
Secretary Dr Fred Reese, 330 N Charles St, Baltimore 1 
Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m, 
fourth Thursday of each month from October to March 

Birmingham Eye, Ear, Nose and Throat Club 
President Each member, m alphabetical order 

Secretary Dr W Chunn Parsons, 425 Woodward Bldg, Birmingham, Ala 
Place Tutwiler Hotel Time 6 30 p m, second Tuesday of each month, Sep- 
tember to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Benjamin C Rosenthal, 140 New York Ave , Brooklyn 
Secretary-Treasurer Dr Louis Freimark, 256 Rochester Ave, Brooklyn 13 
Place Kings County Medical Society Bldg , 1313 Bedford Ave Time Third 
Thursday in February, April, May, October and December 

Buffalo Ophthalmologic Club 

President Dr William M Howard, 389 Linwood Ave , Buffalo 9 
Secretary-Treasurer Dr Sheldon B Freeman, 196 Linwood Ave, Buffalo 9 
Time Second Thursday of each month from October to May. 

Chattanooga Society of Ophthalmology and Otolaryngology 
President Each member, in alphabetical order 

Secretary Dr Douglas Chamberlain, Providence Bldg , Chattanooga, Tenn 
Place Mountain City Club Time Second Thursday of each month from 
September to May 

Chicago Ophthalmological Society 

President Dr W A Mann, 30 N Michigan Ave, Chicago 2 
Secretary Dr J R Fitzgerald, 3215 W North Ave, Chicago 
Place Continental Hotel, 505 N Michigan Ave Time Third Monday of each 
month from October to May 

Cincinnati General Hospital Ophthalmology Staff 

Chairman Dr D T Vail, 441 Vine St, Cincinnati 
Secretary Dr A A Levin, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , third Friday of each month 
except June, July and August 

Cleveland Ophthalmological Club 

Chairman Dr M Paul Motto, Rose Bldg, Cleveland 
Secretary Dr H H Wygand, 624 Guardian Bldg, Cleveland 
Time Second Tuesday m October, December, February and April 

College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Burton Chance, 317 S 15th St, Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St, Philadelphia 

Time Third Thursday of every month from October to April, inclusive 
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Columbus Ophthalmological and Oto-Laryngological Society 

Chairman Dr M Goldberg, 328 E State St , Columbus, Ohio 
Secretary-Treasurer Dr W J Miller, 21 E State St, Columbus, Ohio 
Place University Club Time 6 15 p m, first Monday of each month, from 
October to May, inclusive 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr L W 0 Janssen, 710 Medical Professional Bldg , Corpus Christi, 
Texas 

Secretary Dr F B Kelly, 519 Medical Professional Bldg , Corpus Christi, Texas 
Time 6 30 p m, third Tuesday of each month from October to May 

Dallas Academy of Ophthalmology and Oto-Laryngology 

President Dr Speight Jenkins, 1719 Pacific Ave, Dallas, Texas 
Secretary Dr L Darrough, Dallas Medical and Surgical Clinics, Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m , first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 

Des Moines Academy of Ophthalmology and Otolaryngology 

President Dr H I McPherrm, 406-6th Ave , Des Monies, Iowa 
Secretary-Treasurer Dr C C Jones, Bankers Trust Bldg, Des Moines, Iowa 
Time 7 45 p m , fourth Monday of every month from September to Maj 

Detroit Ophthalmological Club 

Chairman Members rotate alphabetically 
Secretary Dr Wesley G Reid, 974 Fisher Bldg, Detroit 2 
Place Club rooms of Wayne County Medical Society Time First Mondaj of 
each month, November to April, inclusive 

Detroit Ophthalmological Society 

President Dr Bruce Fralick, 201 S Mam St , Ann Arbor, Mich 
Secretary Dr William S Gonne, 619 David Whitney Bldg, Detroit 26 
Place Club rooms of Wayne County Medical Society Time 6 30 p m , third 
Thursday of each month from November to April, inclusive 

Eastern New York Ey’e, Ear, Nose and Throat Association 

President Dr Frank C Furlong, 713 Union St, Schenectady 
Secretary-Treasurer Dr E Martin Freund, 76 2 Madison Ave , Albanj 
Time Third Wednesday m October, November, March, April, May and June 

Fort Worth Eye, Ear, Nose and Throat Society 

President Dr C R Lees, 602 W 10th St , Fort Worth 2, Texas 
Secretary-Treasurer Dr Van D Rathgeber, 1305 Medical Arts Bldg, Fort 
Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m, first Friday of each 
month except July and August 

Houston Academy of Medicine, Ophthalmological and 
Oto-Laryngological Section 

President Dr J Matt Robison, 1304 Walker Ave, Houston, Texas 
Secretary Dr John H Barrett, 1304 Walker Ave , Houston, Texas 
Place River Oaks Country Club Time 6 30 p m , second Thursday of each 
month from October to June 
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Indianapolis Ophthylmological and Otolaryngological Society 

President Dr J Jerome Littell, 603 Hume Mansur Bldg, Indianapolis 
Secretary Dr J Lawrence Sims, 23 E Ohio St , Indianapolis 
Place Indianapolis Athletic Club Time 6 30 p m , second Thursday of each 
month from November to May 

Kansas City Society of Ophthalmology and Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas City, Mo 
Secretary Dr W E Keith, 1103 Grand Ave, Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical woik 

Long Beach Eye, Ear, Nose and Throat Society 

Chairman Dr Robert G Thornburgh, 117 E 8th St, Long Beach 2, Calif 
Secretary-Treasurer Dr Kirt Parks, 605 Professional Bldg , Long Beach 2 Calif 
Place Seaside Hospital Time Last Wednesday of each month from October to 
May 

Los Angeles Society of Ophthalmology and Otolaryngology 

President Dr A R Robbins, 1930 Wilslure Blvd, Los Angeles 
Secretary-Treasurer Dr K C Brandenburg, 110 Pine Ave , Long Beach 2, Calif 
Place Los Angeles County Medical Association Bldg , 1925 Wilshire Blvd Time 
6 30 p m , fourth Monday of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg , Louisville, ICy 
Secretary-Treasurer Dr J W Fish, 321 W Broadway, Louisville, Ky 
Place Brown Hotel Time 6 30 p m , second Thursday of each month from 
September to May, inclusive 

Lower Anthracite Eye, Ear, Nose and Throat Society 
Chairman Each member in alphabetical order 

Secretary Dr James J Monoban, 31 S Jardm St , Shenandoah, Pa 

Medical Society of the District of Columbia, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W , Washington 
Secretary Dr Frazier Williams, 1801 I St N W , Washington 
Place 1718 M St N W Time 8pm, third Friday of each month from October 
to April, inclusive 


Memphis Society of Ophthalmology and Otolaryngology 
Chairman Each member, m alphabetical order 

Secretary Dr Sam H Sanders, 1089 Madison Ave, Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 8pm, 
second Tuesday of each month fiom September to May 


Milwaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin Ave, Milwaukee 
Secretary-Treasurer Dr Frank G Treskow, 411 E Mason St, Milwaukee 2 
Place University Club Time 6 30 p m, fourth Tuesday of each month from 
October to May 


Montgomery County Medical Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical Bldg, Dayton Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bide ' Da’vfnn nw 

Plac oc«s 6 30 p - ** — « 
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Montreal Ophthalmological Society 

/ 

President Dr L F Badeaux, 502 Cherrier St , Montreal, Canada 

Secretary Dr John V V Nicholls, 1414 Drummond St, Montreal, Canada 

Time Second Thursday of October, December, February and April 

Nashville Academy of Ophthalmology and Otolaryngology 

Chairman Dr M M Cullom, 700 Church St, Nashville, Tenn 

Secretary Dr R E Sullivan, 432 Doctors Bldg, Nashville 3, Tenn 

Place James Robertson Hotel Time 6 30 p m , third Monday of each month 
from October to May 

New Orleans Ophthalmological and Otolary ngological Society 

President Dr W B Clark, 1012 American Bank Bldg, New Orleans 
Secretary Dr Mercer G Lynch, 1018 Maison Blanche Bldg, New Orleans 
Place Louisiana State University Medical Bldg Time 8pm, second Tuesday 
of each month from October to May 

New York Academy of Medicine, Section *of Ophthalmology 

Chairman Dr Brittain F Payne, 17 E 72d St, New York 21 

Secretary Dr Milton Berliner, 57 W 57th St , New York 

Time 8 30 p m , third Monday of every month from October to May, inclusive 

New York Society for Clinical Ophthalmology 

President Dr Benjamin Friedman, 6 W 77th St, New York 
Secretary Dr Benjamin Esterman, 983 Park Ave, New York 28 
Place New York Academy of Medicine, 2 E 103d St Time 8pm, first Monday 
of each month from October to May, inclusive 

Oklahoma City Academy of Ophthalmology and Otolaryngology 

President Dr S R Shaver, 117 N Broadway, Oklahoma City 
Secretary Dr William Mussil, Medical Arts Bldg, Oklahoma City 
Place University Hospital Time Second Tuesday of each month from Sep- 
tember to May 

Omaha and Council Bluffs Ophthalmological and 
Oto-Laryngological Society 

President Dr A A Steinberg, 1502 Farnam St, Omaha 

Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg , Omaha 2 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6pm dinner, 7pm 
program, third Wednesday of each month from October to May 

Passaic-Bergen Ophthalmological Club 

President Dr Thomas Sanfacon, 340 Park Ave, Paterson, N J 
Secretary-Treasurer Dr J Averbach, 435 Clifton Ave , Clifton, N J 
Place Paterson Eye and Ear Infirmary Time 9 p m , last Friday of every 
month, except June, July and August 

Philadelphia County Medical Society, Eye Section 

President Dr L Waller Winckler, Philadelphia 

Secretary Dr Robert T M Donnelly, 255 S 17th St , Philadelphia 

Time First Thursday of each month from October to May 

Pittsburgh Ophthalmological Society 

President Dr Jaj G Linn, Jenkins Arcade, Pittsburgh 
Secretary Dr Robert J Billings, Jenkins Arcade, Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September 



DIRECTORY 


659 


Reading E\e, Ear, Nose and Throat Society 

President Dr Claude W Bankes, 212 N 6th St , Reading, Pa 
Secretary Dr Paul C Craig, 232 N 5th St, Reading, Pa 
Place Wyomissing Club Time 6 30 p m , third Wednesday of each month 
from September to July 

Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg, Richmond, Va 
Secretary Dr Clifford A Folkes, Professional Bldg, Richmond, Va 
Place Westmoreland Club Time 6pm, second Monday of each month from 
October to May 

Rochester Eye, Ear, Nose and Throat Society 

President Dr. Frank Barber, 75 S Fitzhugh St , Rochester, N Y 
Secretary-Treasurer Dr Charles T Sullivan, 277 Alexander St , Rochester, N Y 

St Louis Ophthalmic Society 

President Dr A Lange, 3903a Olive St , St Louis 
Secretary Dr William Kleinberg, Frisco Bldg, St Louis 

Place Oscar Johnson Institute Time Fourth Friday of each month from October 
to April, inclusive, except December, at 8 00 p m 

San Antonio Ophthalmo-Oto-Laryngological Society 

President Dr James P Aderhold, Medical Arts Bldg, San Antonio, Texas 
Secretary-Treasurer Dr Virgil S Steele, South Texas Bldg , San Antonio, Texas 
Place San Antonio Texas, and Brooke General Hospital Time 7 pm, second 
Tuesday of each month from September to May 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr C B Cowan, 490 Post St , San Francisco 
Secretary Dr D Harrington, 384 Post St, San Francisco 
Place Society’s Bldg, 2180 Washington St, San Francisco Time Fourth 
Tuesday of every month except June, July and December 

Shreveport Eye, Ear, Nose and Throat Society 
President Dr David C Swearingen, Slattery Bldg , Shreveport, La 
Secretary-Treasurer Dr Kenneth Jones, Medical Arts Bldg, Shreveport, La 
Place Shreveport Chanty Hospital Time 7 30 p m , first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Laryngology 

President Dr Robert L Pohl, W 1104, 21st Ave, Spokane, Wash 
Secretary Dr Malcolm N Wilmes, 407 Riverside Ave , Spokane, Wash 
Place Spokane Medical Library Time 8 pm, fourth Tuesday of each month 
except June, July and August 

Syracuse Eye, Ear, Nose and Throat Society 
President Dr A H Rubenstem, 713 E Genesee St , Syracuse, N Y 
Secretary-Treasurer Dr I H Blaisdell, 713 E Genesee St, Syracuse, N Y 

Place University Club Time First Tuesday of each month except June Tulv 
and August ’ 
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Toledo Eye, Ear, Nose and Throat Society 

Chairman Dr W W Randolph, 1838 Parkwood Ave , Toledo 2, Ohio 
Secretary Dr John L Roberts, 316 Michigan St, Toledo, Ohio 
Place Toledo Club Time Each month except June, July and August 

Toronto Academy of Medicine, Section of Ophthalmology 

Chairman Dr R G C Kelly, 14 Lynwood Ave, Toronto 5, Canada 
Secretary Dr Alfred J Elliot, 802 Medical Arts Bldg , Toronto S, Canada 
Place Academy of Medicine, 13 Queens Park Time First Monday of each 
month, November to April 

Washington, D C , Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W , Washington, D C 
Secretary-Treasurer Dr Richard W Wilkinson, 1408 L St N W, Washington, 
DC 

Place Medical Society of District of Columbia Bldg , 1718 M St N W , Wash- 
ington, D C Time 7 30 p m, first Monday in November, January, March 
and Ma\ 


Wilkes-Barre Ophthalmological Society 
Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin St, Wilkes-Barre, Pa 
Place Office of chairman Time Last Tuesday of each month from October 
to May 
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PHYSIOLOGIC FACTORS IN DIFFERENTIAL DIAGNOSIS OF 
PARALYSIS OF SUPERIOR RECTUS AND 
SUPERIOR OBLIQUE MUSCLES 

FRANCIS HEED ADLER, MD 
PHILADELPHIA 

A N ARTICLE by Davis 1 on the differential diagnosis of paialysis of 
a supenoi oblique nuiscle and paralysis of the opposite superior 
lectus muscle has levived the aigument between Bielschowsky and Duane 
as to the relative fiequency of these paialyses, the formei believing 
that most veitical anomalies are due to paialysis of the superior oblique, 
while the latter credited the superior lectus with the majority Davis 
found the superior oblique pai etic in 54 5 pei cent of 88 cases of vertical 
anomalies and the supenoi lectus in 45 4 per cent White and Brown 2 
had previously repoited that only 4 per cent of cases of vertical anom- 
alies weie due to paialysis of the supenoi oblique and that 96 per cent 
were due to paralysis of the supei 101 rectus Smith 3 recently pointed 
out the serious discrepancy between these two sets of figui es and pleaded 
for a moie uniform standardization of methods of diagnosis 

Such a disci epancy in figuies must he due to the employment of 
diffeient critena in diagnosing paralysis of a veitically acting muscle 
oi to differences in the type of case analyzed by diffeient authois The 
classic signs of paialysis of each of these muscles should enable one to 
make a positive diagnosis unless factors not generally recognized arise 
and make the diagnosis difficult In the usual textbook picture the 
following signs are so characteristic that one should be able to make 
a positive diffeiential diagnosis when they are present 

1 The head is tilted This is the most characteristic sign of paraly- 
sis of a superior oblique muscle, and, although it occui s to a lesser degree 
with paralysis of a supenoi rectus muscle, it is pronounced only with 

From the Ophthalmological Department of the University of Pennsylvania 
School of Medicine 

Read at the Eighty-First Annual Meeting of the American Ophthalmological 
Society, Hot Springs, Ya, Nov 12, 1945 

1 Davis, W T Paresis of Right Superior Oblique and of Left Superior 
Rectus Muscle, Arch Ophth 32 372-380 (Nov) 1944 

2 White, J W , and Brown, H W Occurrence of Vertical Anomalies 
Associated with Convergent and Divergent Anomalies, Arch Ophth 21 999-1009 
(June) 1939 

3 Smith, J W Paresis of Right Superior Oblique and of Left Superior 
Rectus Muscle, Arch Ophth 33 77 (Jan) 1945 
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paralysis of one of the oblique muscles The reason for this may be 
stated as follows 

When the eyes are m the pnmai y position, a paialysis of one of the 
oblique muscles produces a maihed tilting of the vertical mendian of 
the affected eye and little up 01 down displacement Figure 1 shows 
that the superior oblique muscle is 100 per cent effective in depressing 
the globe only when the eye is adducted 51 degrees Since the effective- 
ness of a muscle in producing any particular movement of the globe 
changes from zero to 100 per cent through a rotation of 90 degrees, each 
degree lepresents an increase in effectiveness of 1 1 per cent from the 



Fig 1 — Effectiveness of the superior oblique muscle m depressing the globe 
vhen the eye is adducted 51 degrees 

zero position In the primary position, the effectiveness of the superior 
oblique muscle as a depressor is 42 9 per cent, and its effectiveness as an 
mtorter is 56 1 per cent 

When these figures are compared with those for the superior rectus 
(fig 2), it is evident that m the primary position this muscle is 73 7 per 
cent effective as an elevator and only 25 3 per cent effective as an mtorter 
What has been said ot these two muscles is equally true of the inferior 
oblique and inferior rectus muscles 

The response on the part of the body to a paralyzed ocular muscle is 
to compensate as far as possible for the disturbing effects of the diplopia 
produced This can be accomplished either by suppressing the image of 
one eye or by holding the head m such a position that the diplopia is 
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abolished or lessened The position of the head, which is the present 
concei n, is determined by the action the pal etic muscle has m the primary 
position of gaze 

In the case of paralysis of an internal rectus 01 an external lectus 
muscle the head is simply turned towaid one or the othei shoulder, since 
these muscles have no action other than honzontal rotation The 
supenoi and mfenoi lectus muscles and the oblique muscles, however, 


/ 



Fig 2 — Effectiveness of the superior rectus muscle as an elevator and as a 
depressor 

Effectiveness of Rectus and Oblique Muscles in- Pi unary Position 


MuBcle 

Intorsion or 

Elevation or 

Lxtorslon, % 

Depression, % 

Superior rectus 1 

Inferior rectus 

1 25 3 

73 7 

Superior oblique J 

Inferior oblique 

| 5G1 

42 P 


have both vertical action and torsion in the primary position of gaze by 
the amounts just estimated (table) The head must be moved, there- 
fore, m such a manner as to compensate as far as possible for both these 
components (I have purposely left out the abducting and adducting 
actions of these muscles because they do not seem to me to be theoretically 
coirect as usually given The superior rectus, foi example, is called an 
adductor, which is true m the primary position As the e)e is turned 
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nasalward, the adducting power should inci ease , but as it is turned 
tempoially and beyond 23 degiees the action should change to abduction 
Besides this, the lateral phorias may so altei the final picture m the 
hoiizontal, when the eyes become dissociated, that it would only confuse 
the issue to take this action into account here ) 

The veitical component can be compensated by elevating or depress- 
ing the chin The torsional component must be taken care of by tilting 
the head on one or the othei shouldei It was first shown by Nagel 
m 1871 4 that when the head is tilted on the shoulder the vertical 
meridians of the corneas remain vertical and do not tip as the head 
tilts It is now well known that the muscles conti ollmg torsion are 
under the influence of tonic impulses fi om the otolith apparatus and that 
when the head is tilted on one shoulder the vertical meridian of the eye 
on that side is intorted to keep it vertical and the vertical meridian of 
the opposite eye is extorted to keep it vertical If the head is tilted 
on the right shouldei , for example, the muscles which mtoi t the right eye 
(superior lectus and superioi oblique) contract, and the muscles which 
extort the vertical meridian of the left eye (inferior rectus and mferioi 
oblique) contract In this way the vertical meridians are kept upright 

If a muscle which produces torsion in the primary position is 
paialyzed the vertical meridian of that eye will be tilted and will not be 
parallel to the vertical meridian of the opposite eye In order to avoid 
this tilt, as V'ell as the vertical deviation which occuis (if the superioi 
oblique is paialyzed, the eye will be extorted and highei than the opposite 
eye, owing to the unopposed tone of the inferior oblique and the com- 
pensating pull of the superioi rectus of the same side), the head will be 
be held in that position which bungs the veitical mendian of the normal 
eye parallel with that of the paralyzed eye This is accomplished by 
tilting the head on the opposite shouldei In this position the mtoi tei s 
of the sound eye and the extorteis of the paralyzed eye are contracted 
The mtoi ters of the pai alyzed eye are relaxed , hence, in a paralysis of 
the supenor oblique muscle the veitical meridians are brought into 
parallelism by tilting the head on the opposite shoulder, and the up and 
down deviation is kept at a minimum 

Tilting of the head is therefore maiked and is diagnostic of paralysis 
of an oblique muscle It does occur with paralysis of a superior rectus 
muscle, but to much less extent 

2 The head is always tilted to the side opposite the paralyzed muscle 
For example, in a case of right hypertropia due to paialysis either of the 
right superior oblique or the left superior rectus, if the right superior 

4 Nagel, A Ueber das Vorkommen von wahren Rollungen des Auges um 
die Gesichtslmie, Arch f Ophth 17 (pt 1) 237, 1871 
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oblique is at fault, the head w ill he strongly tilted towai d the left shoulder , 
if the left supeuor lectus is at fault, the head will be slightly tilted 
towai d the light shouldei 

3 A thud means of differentiation, which is to be found m cases of 
both recent and old paialysis of an oblique muscle, but is never present 
with paialysis of the veitical rectus muscles, is the veitical movement of 
an eye with a paialyzed oblique muscle when the head is tilted by the 
examinei on the shouldei of the same side as the paialyzed eye If the 
light supeuor oblique is paralyzed and the head is tilted on the light 
shoulder, the 1 lght eye will be seen to make a definite upward movement 
Bielschowsky s called attention to this sign, and he and Davis stressed 
the subjective phenomena which accompany it, 1 e , the increase in the 
vertical diplopia Since the majority of patients with veitical motor 
paralysis aie childien, who frequently suppiess with one eye, diplopia 
fields often cannot be taken, and the objective sign is therefoie of much 
more value 

The pathologic physiology which pioduces this vertical movement is 
as follows Tilting the head on the right shoulder sends an increase of 
tonic impulses to those muscles of the light eye which cause mtorsion, 
1 e, the right supeuor oblique and the right supenoi rectus Normally 
these two muscles, contracting togethei by just the right amount, produce 
nothing but intorsion, as then elevating and depressing actions on the 
globe neutralize one another If the right superioi oblique is paralyzed, 
the superior rectus works alone and produces some mtorsion but also a 
marked elevation of the globe, since its upward movement is no longer 
prevented by the forward pull of the superior oblique muscles 

If the superior rectus is paralyzed and the head tilted on the shoulder 
of the same side, no upward movement of the globe is produced, since 
the muscle which is most effective in producing mtorsion is still intact 
(superior oblique) The necessary amount of mtorsion is produced by 
this muscle practically alone, the superior rectus being contracted simul- 
taneously merely to counterbalance the slight depressing action of the 
superior oblique as it contracts m the primary position If any vertical 
movement of the globe results from this tilting procedure it will be a 
slight downward movement of the eye, due to the unopposed action of 
the superior oblique 

On the basis of these facts, one should be able to differentiate 
between a paralysis of the superior oblique and a paralysis of the superior 
lectus of the opposite side by the following criteria 

1 One eye will be higher than the other when the eyes are m the 
primary position, i e , there will be i lght or left hypertropia If the 

5 Bielschowsky, A Lectures on Motor Anomalies, Hanover, N H , Dart- 
mouth College Publications, 1940 
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paralysis is of the supenoi oblique muscle, it will be on the side of the 
higher eye If the paralysis is of the superior lectus muscle, it will be 
on the side of the lower eye 

2 If the patient habitually carries the head tilted on the shoulder 
of the side of the higher eye, the muscle paralyzed will be the superior 
rectus of the opposite eye The tilting of the head will probably not be 
pronounced If the head is habitually tilted on the shoulder of the side 
of the lower eye, the paralyzed muscle is the opposite superior oblique 
The tilting of the head will geneially be pronounced 

3 If the examiner, having decided which eye has the paralyzed 
muscle, tilts the patient’s head to the shoulder of the same side as the 
paralyzed eje, this eye will be seen to make an upward movement if the 
superior oblique is paralyzed but will not move upward if the superior 
rectus is paialyzed If any vertical movement occurs it will be a slight 
downw ard movement 

These diagnostic signs hold only foi unilateral paralyses They are 
of no value in cases of bilateral paralyses They are diagnostic m cases 
of primary vertical motor paralyses, usually congenital, but there is 
doubt as to their value in cases of so-called secondary vertical motor 
paralyses, i e , those cases of convergent squint associated with an 
inconutant vertical deviation The type of paralysis I have in mind is 
generally reported as a convergent squint associated with an overaction 
of one or both inferior oblique muscles It seems probable that the 
explanation of the discrepancy between Davis’ statistics and those of 
White and Brown is that the latter authors were basing their opinion 
of the frequency of paralyses of the superior rectus on statistics of cases 
of the latter type, whereas Davis had in mind the isolated primary ver- 
tical motor paralysis In my experience, an isolated primary vertical 
motor paralysis is most commonly due to paralysis of the superior 
oblique, and isolated paralyses of the superior i ectus are rare and nearly 
always associated with ptosis On the other hand, the vast majority of 
the cases of secondary vertical motor paialyses more nearly fit into the 
picture of paralysis of a superior rectus In all such cases m which I 
have applied the diagnostic tests just outlined the paralysis acts more 
like one of the superior rectus In these cases the tilt of the head is 
never marked , noi does either eye move upward when the head is tilted 
bj the examiner on eithei shoulder In this respect I agree with White 
and Brown, but it seems to me the evidence is still too scant to justify 
a positive assertion that there is or has been a paralysis of the superior 
rectus m theses cases The nature of the paralysis is still far from 
clear 
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One frequentl) sees statements in the liteiatuie that when a muscle 
is paialyzed its antagonist overacts and then undergoes contracture or 
shortening Chavasse G made the following statements, for example 

If the external rectus becomes paretic the interims eventually becomes shortened 
It overacts if the left superior oblique is paretic there follows contrac- 

ture and overaction of the inferior oblique (direct antagonist) This may persist 
even if the original palsy is no longer clinically demonstrable 

Contractuie of a muscle does occur in cases of severe paralysis if 
the condition is of long standing, but the use of the term “overaction” 
should not be used here but should be limited to what is true overaction 
of a yoke muscle When an external rectus muscle is' paralyzed, the 
eye may become convergent in the pi unary position, owing to the normal 
tone of the internal rectus, which eventually leads to a shortening 01 
contracture of this muscle This muscle is not overacting The same 
thing is true of the inferior oblique in cases of paralysis of the superior 
oblique When a superior oblique is paretic, the mfeiior oblique is not 
opposed by its normal tone, and so the eye may be elevated, owing to 
contracture of this muscle This is quite different from the true over- 
action of the inferior oblique when the superior rectus of the opposite 
eye is paretic and both eyes are turned up and to the side of the paretic 
superior rectus This overaction is due to the well known law of Henng 
that all willed ocular movements are brought about by an equal inner- 
vation to the muscles of the two sides If one side is abnormally weaker 
than the other, the amount of nervous energy which will be sent 
equally to the two sides is that which is just sufficient to complete the 
movement m the weaker of the tw o sides Hence, when there is paresis 
of a muscle, an excessive amount of innervation must be sent to it, and, 
accordingly, the yoke muscle will receive an excess innervation and will 
therefore overact The mferioi oblique may move the eye too far as 
the eye is adducted because of ( 1 ) lack of opposing tone of its paietic 
antagonist, 1 e , the superior oblique of the same side, and ( 2 ) over- 
action due to paralysis of its yoke muscle on the opposite side, l e , the 
opposite superior rectus 

Another factor may so camouflage a paralysis of the superior oblique 
that it resembles a paralysis of the superior rectus of the opposite side 
This is the phenomenon known as mhibitional palsy of the contralateral 
antagonist So far as I know, Chavasse first called attention to this, 
and he alone has cautioned against mistaking it for paralysis of a ^superioi 
rectus muscle 

In cases of paralysis of the superioi oblique in which there is tilting 
of the head the patient may choose to fix either with the higher (para- 

6 Chavasse, F B Worth’s Squint or the Binocular Reflexes and the Treat- 
ment of Strabismus, ed 7, Philadelphia P Blakiston’s Son & Co , 1939 
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lyzed) eye 01 with the lowei (sound) eye Accoidmg to Chavasse, if the 
patient habitually fixes with the sound eye, mlnbitional palsy will never 
occur, but if he habitually fixes with the paralyzed eye then the sound 
eye will show a limitation of movement when looking up and to the 
sound side If there is a paralysis of the light supenor oblique for 
example, and the patient habitually fixes with this eye, then on his look- 
ing up and to the left the left eye will not move up as far as normally 
This will simulate a paralysis of the left superioi rectus muscle 

The physiologic basis of this phenomenon is probably as follows 
The patient is fixing with lus paialyzed light eye The right inferior 
oblique is not opposed by a noimal tone from the paietic light superior 
oblique Theiefoie, less nervous impulse is needed to elevate the eye 
m levoversion than is normally required The yoke muscle of the right 
inferior oblique, 1 e, the left superior lectus, gets less than the lequned 
amount of stimulation, which therefoie prevents the left eye from mo\- 
mg up as far as the right eye , in othei wot ds, an undei action of the 
superior rectus exists by virtue of undei stimulation, just as ovei action 
of a yoke muscle may be due to ovei stimulation 

The importance of this feature in a case of paralysis of a superior 
oblique muscle is evident The following case of paralysis of the left 
superior oblique was first diagnosed as one of paresis of the right 
superior rectus muscle, before it was recognized that the underaction 
of the latter was due to mlnbitional palsy 

Case 1 — Diagnosis Primaiy paralysis of left supcuoi oblique, vihibiiional 
palsy light superior rectus 

J Y, a boy aged 11, was admitted July 20, 1943, with a history of tilting the 
head to the right shoulder since early childhood The motility of the neck was 
free, and there was no evidence of any motor weakness or contracture of the 
muscles of the neck 

Visual acuity with the best correction was 6/20 in the right eye and 6/6 in the 
left eye There was considerable anisometropia, the right eye having a hyper- 
metropia of 2 50 D , while that of the left eye was corrected with a +0 37 D 
cylinder, axis 35 

Fixation was carried out with the left eye, the right eye being deviated down- 
ward, and the right eye failed to move much above the midline on the patient’s 
looking up and to the right A tentative diagnosis of ocular torticollis due to 
paralysis of the right superior rectus muscle was made 

At first, diplopia fields showed no double vision in any direction of gaze, but 
this was due to the fact that the child constantly suppressed the image of the 
right eye Later, diplopia fields showed a vertical diplopia, with the lower image 
corresponding to the left eye The greatest separation of the images occurred 
on looking down and to the left Ophthalmoscopic examination revealed no 
pathologic condition, and form and color fields were normal 

On the synoptophore, his objective measurements were as follows esotropia, 
4 degrees , left hypertropia, 13 degrees There were rapidly alternating fixation 
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and momentary fusion at the objective angle No fusion occurred at zero The 
patient tended to suppress with the right eye but showed alternating fixation when 
stimulation was given 

Screen and parallax tests showed that the greatest separation of the visual 
axes occurred on looking down and to the left In this position the right eye 



Fig 3 — A, photograph of patient showing the head tilted to the right shoulder 
and fixation carried out with the left eye, which is the higher B, closer view, 
showing the left hypertropia and fixation with the left eye The picture was taken 
with the patient looking directly into the camera, i e , at the reader’s one eye 



Fig 4 — A, no deviation of the visual axes on looking up and to the left B, 
no deviation on looking down and to the left C, greatest deviation of the visual 
axes on looking down and to the right The right eye moves down fully, while 
the left eye fails to do so D, patient looking up and to the right, showing hoi\ 
the right eye fails to go up completely, owing to mhibitional palsy, while the left 
eye moves up completely 
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moved down fully, while the left eye failed to follow down In addition, however, 
there was a pronounced lag of the right eye on looking up and to the right, as 
already mentioned, so that in this position also the left eye was the higher 

Two diagnoses w r ere possible (1) paralysis of the right superior rectus, which 
could account for the failure of the right eye to move up and to the right, and 
(2) paralysis of the left superior oblique The latter seemed likely in view of the 
failure of the left eye to move down when the gaze was directed down and to 
the right 

A final diagnosis of paralysis of the left superior oblique muscle was made on 
the following evidence, as outlined m the paper 

1 There was a decided tilt of the head to the patient’s right shoulder This is 
m keeping with paralysis of the left superior oblique If the right superior rectus 
had been paralyzed, the head w'ould have been tilted to the left shoulder, and the 
tilt would not have been so marked 

2 The patient habitually fixed with the paralyzed eye, l e, the left, as the 
right eye was partially amblyopic On his looking to the right and up, therefore, 



Fig S — A, no vertical deviation when the patient is fixing with the left eye 
B, depression of the left eye 8 degrees when the patient is fixing with the right 
eye (paretic inferior rectus muscle) C, greatest vertical deviation when the patient 
is looking down and to the right The right eye fails to move down normally 
(palsy of the right inferior rectus), and the left eye moves down too far (over- 
action of the l<;ft superior oblique) D, patient looking to the right and up The 
left eye fails to move up as far as the right owing to mhibitional palsy of the left 
inferior oblique muscle 

the left inferior oblique muscle had no opposition from the paralyzed left superior 
oblique and required less than the normal amount of innervation to accomplish its 
purpose This lack of innervation to the muscles w'hich turn both eyes up and to 
the right resulted m insufficient innervation of the right superior rectus to carry 
this eye up The result was apparent paralysis of the right superior rectus 

Case 2— Diagnosis Alternating convergent squint with, secondary paralysis 
of right inferior rectus muscle and mhibitional palsy of left inferior oblique 

D P , a girl aged IS, was admitted on March 6, 1945 with a history of having 
had a convergent squint as long as could be remembered "Visual acuity was equal 
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in the two eyes with correction of a moderate amount of hyperopia and was normal 

The convergent alternating squint measured 25 degrees at 6 meters without 
correction and was slightly less with glasses When the patient was fixing with 
the right eye, the left eye turned down about 8 degrees in the primary position 
The downward deviation of the left eye was greatest on looking down to the 
right Although the right eye could be moved down and to the right, rotation of 
the right eye in this direction was not quite so complete as the corresponding 
movement of the left eye down and to the left A tentative diagnosis of paresis 
of the right inferior rectus with partial recovery was made This had resulted m 
an overaction of the left superior oblique muscle when the eyes were turned down 
and to the right 

When the patient was fixing with the right eye, the left eye lagged behind on 
looking up and to the right, indicating weakness of the left inferior oblique muscle 
It was decided that this was an inhibitional palsy, and not a true paralysis, on the 



Fig 6 — A, patient looking down and to the right The left eye fails to move 
down completely B, patient looking down and to the left The eyes move equally 
well C, patient looking up and to the left The eyes move equally well D, patient 
looking up and to the right The right eye fails to move up completely 


basis of the following reasoning The right inferior rectus muscle was paretic, so 
that its normal tone was absent The right superior rectus muscle, therefore, 
needed less than the usual innervation to turn this eye up and to the right Less 
than the normal amount of innervation was sent to the corresponding yoke muscle, 
the left inferior oblique, on turning both eyes up and to the right This simulated 
a paralysis of the left inferior oblique Head tilt was not present, and no upward 
movement of the right eye occurred when the head was tilted on the right shoulder 

Case 3 — Diagnosis Primal y, congenital paralysis of left supeuor oblique and 
inhibitional palsy of right superior rectus 

E H , a girl aged 4, had been treated m the orthopedic department for torti- 
collis from the age of 6 months Surgical treatment was considered, but the idea 
was abandoned in favor of massage and diathermy The mother brought the child 
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to the ophthalmic department on May 24, 1945 because she noted a peculiarity in 
the position of the eyes 

Examination showed that the head was habitually tilted to the right shoulder 
15 degrees (measurement of the orthopedic department) The left e>e was higher 
than the right, and the greatest vertical deviation of the eyes occurred when she 
looked down and to the right There was no vertical difference between the eyes 
when the child looked down and to the left 

When the patient fixed with the left eye, the right e\e lagged behind on looking 
up and to the right, owing to inhibitional palsv of the light superior rectus muscle 
When the head was forcibly tilted to the left shoulder, the left eye could be seen 
to make an upward movement 

Visual acuity w r as 6/9 m each eye without correction The patient habitually 
fixed with the left eye The findings on the synoptopliore were as follows Objec- 



Fig 7 — Head forcibly tilted on the left shoulder The left eye moves up 

tive measurement of the deviation in the primary position w r as 4 degrees of left 
hypertropia Superposition and fusion were present at the objective angle 
Diplopia occurred when the hypertropia w>as not corrected on the instrument, and 
there was no trace of suppression ' 

All these findings fit m w'ell with the diagnosis of congenital paralysis of the 
left superior oblique muscle 

SUMMARY 

In cases of primary or congenital paralysis of a vertically acting 
muscle a diffeiential diagnosis between paralysis of the superior oblique 
of one side and the superior rectus of the opposite side may be made on 
the basis of the following signs 

1 The head is tilted This is the most characteristic sign of par- 
alysis of the superior oblique muscle It is due to the fact that con- 
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traction of this muscle m the primary position results in 56 per cent 
of the movement being mtorsion Paralysis of the muscle results, 
therefoie, m extorsion, which can be compensated only by tilting the 
head m a position which brings the two vertical meridians into parallel- 
ism again, 1 e , tilting the head on the opposite shoulder Tilting the 
head occurs with paialysis of the superior rectus, but is slight, since 
the supenoi rectus in the pnmai y position pioduces only 25 per cent 
of its pull as mtorsion 

2 The head is always tilted toward the side opposite the paralyzed 
eye Hence, m a given case of right hypertropia due to paralysis of 
either the right superior oblique or the left superior rectus muscle, the 
head will be stiongly tilted towaid the left shoulder if the right superior 
oblique is paialy2ed and slightly tilted toward the right shoulder if the 
left superior lectus is at fault 

3 If the head is tilted by the exanunei on the shouldei of the same 
side as the paialyzed eye, this eye will make an upward movement if 
the superior oblique is paralyzed If the superior rectus is paralyzed, 
the eye either will not move at all or will move slightly downward The 
physiologic basis for this is given 

Most primary or congenital vertical motor paialyses aie due to 
paralysis of the superior oblique muscle Those secondary vertical 
motor paralyses which are associated with a convergent squint and m 
which the vertical component is seen only m the adducted eye are not 
due to paralysis of the superior oblique, but may be due to paralysis of 
the superior rectus — at least they behave more like paralysis of this 
muscle 

A factor which may confuse the picture m primary or secondary 
paralysis of a vertically acting muscle is the occurrence of mhibitional 
palsy of the contralateral antagonist When this is present, primary 
paralysis of the superior oblique may easily be mistaken for paralysis of 
the superior rectus A physiologic explanation of the phenomenon is 
given, and illustrative cases are reported 

313 South Seventeenth Street 



PRODUCTION OF CATARACTS IN CHICKS WITH 
DINITROPHENOL 

J w BETTMAN, MD 

SAN FRANCISCO 

T HE OCCURRENCE of cataract following the ingestion of dmitro- 
phenol was first leported in 1935 1 Within the next six years 177 
cases had been published m the literature 2 

Thorough experimentation on laboratory animals pfior to the release 
of dimtrophenol for medical use was carried out by Tainter and his 
fellow workers at Stanford University School of Medicine Further 
careful w'ork was done following the leport of cataracts due to dinitro- 
phenol m man In no instance w r as it possible to produce cataracts m 
the ordinary laboratory animals, 3 noi was it possible to produce experi- 
mental cataracts by feeding dimtrophenol to animals deficient in vitamins 
A, B or C 4 The incidence of cataracts could not be increased when 
dimtrophenol was administered in conjunction vuth such cataract- 
producing agents as lactose and galactose 5 The animals used m all 
instances w r eie mammals 

Until recently it w r as assumed that cataracts did not develop m 
these laboratory animals because of some difference in their metabolism 
and that of the human species In 1944 Robbins c reported the develop- 
ment of cataracts m young chicks and ducks, and the present preliminary 
report confirms Robbins’ work 

This study was supported by a grant from Mrs Francis I Proctor 
From the Division of Ophthalmology, Stanford University School of Medicine 
1 Boardman, W W Rapidly Developing Cataract After Dimtrophenol, 
JAMA 105 108 (July 13) 1935 Horner, W D , Jones, R. B , and Board- 
man, W W Cataract Following the Use of Dimtrophenol, ibid 105 108 

(July 13) 1935 

2 Homer, W D A Study of Dimtrophenol and Its Relation to Cataract 
Formation, Tr Am Ophth Soc 77 405, 1941 

3 (a) Tainter, M L Growth, Life Span and Food Intake of White Rats 
Fed Dimtrophenol Throughout Life, J Pharmacol & Exper Therap 63 51, 
1938 ( b ) Horner, W D Dimtrophenol and Its Relation to Formation of 
Cataract, Arch Ophth 27 1097 (June) 1942 

4 Tainter, M L, and Borley, W E Influence of Vitamins and Dimtro- 
phenol on the Production of Experimental Cataract, Arch Ophth 20 30 (July) 1935 
5 Borley, W E, and Tainter, M L Influence of Dimtrophenol on the 
Production of Experimental Cataracts by Lactose, Am J Ophth 21 1091, 1938 
6 Robbins, B H Dimtrophenol Cataract Production in an Experimental 
Animal, J Pharmacol & Exper Therap 80 264 (March) 1944 
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Four Zy 2 week old white leghorn pullets were placed on a diet 
containing 0 25 per cent 2 4 dmitrophenol Microscopic examination 
with the slit lamp had previously revealed that the lenses of each chick 
were entirely clear Within seven hours after the chicks had been placed 
on the diet containing dmitrophenol definite lenticular opacities were 
noted m each eye of all the chicks The opacities were limited to the 
anterior and posterior subcapsular regions The posterior subcapsular 
area was more densely opaque than the anterior, and in each instance the 
opacity was denser m the axial portion of the anterior and posterior 
subcapsular layers and tended to clear toward the periphery The 
nucleus and the remainder of the lens cortices remained entirely clear, 
nor were any other abnormalities noted on microscopic examination with 
the slit lamp 

Twenty-six hours after the chicks had been placed on the dmitro- 
phenol diet, and approximately seventeen hours after the cataracts 
described were observed, examination with the slit lamp revealed a 
marked deciease m the opacification of the lens m spite of continued 
administration of dmitrophenol in the same concentration In 2 of the 
chicks the anterior subcapsular opacities had cleared entirely, and the 
posterior subcapsular opacities had decreased but were still definitely 
present Again, the remaining opacity was denser near the axial portion 
In the other chicks the clearing was less dramatic, but definite 

Three and one-half days after the dmitrophenol diet was started, 
3 of the chicks had died Examination of the remaining chick with the 
slit lamp picture showed that the picture was unchanged A very fine 
anterior subcapsular opacity and a somewhat denser posterior sub- 
capsular opacity remained The remainder of the lenses was clear at 
all times The death of these chicks was almost certainly due to the 
concentrated dose of dmitrophenol, since Tamter 3a has shown this 
action of the drug in shortening the life span of white rats The 
administration of dmitrophenol was discontinued at this point 

My observations on the experimental cataract m chicks produced 
by dmitrophenol differed from those of Robbins 6 m that the opacities 
m the posterior subcapsular area also regressed, although to a somewhat 
lesser degree than those m the anterior Robbms reported that the 
posterior opacities persisted or increased, but his description did not 
include the findings with slit lamp microscopy It is of interest to note 
that the refractile play of colors, the “cloth of gold” appearance, so 
frequently seen m human cataracts after the ingestion of dmitrophenol 
was not observed 

This lapid appearance and subsequent regression of cataracts have 
not been observed m animals other than fowl Six white mice were 
placed on a diet containing 0 25 per cent 2 4 dmitrophenol and examined 
mici oscopically with the slit lamp at the same time intervals as the 
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chicks, and no changes m the lens weie noted Six congenitally obese 
yellow mice 7 were also placed on the same diet and examined at the 
same time intei vals, and no lenticulai changes weie found The con- 
genitally obese yellow mice were selected because they show some 
predisposition to the foimation of cataract aftei ingestion of dimtro- 
phenol 8 

The mtei esting obseivation of Robbins, substantially confiimed 
heie, poses a number of questions Are the lapidly forming and some- 
what transient lenticulai opacities which aie obseived in fowl, and in 
no other animals, connected m some mannei with the increased 
metabolism and highei temperatuie of avians ? Why do the opacities 
clear while the dimtiophenol is still being admmisteied? These and 
other interesting questions will be imestigated 

summary 

In spite of numerous cataiacts observed aftei the ingestion of 
dmitrophenol m human subjects, it had not been possible to produce 
cataract in mammals b) the use of this drug, although Robbins 
accomplished this in young chicks and ducks 

Additional observations on the foimation of cataiacts m chicks on 
a diet of dimtiophenol are reported here The cataracts were limited to 
the anterior and posterior subcapsular regions and wei e more mai ked in 
the latter The cataracts were well formed seven horn s after the start of 
the dmitrophenol diet and regressed to a great degree while the drug 
was still being administered In white and m congenitally obese yellow 
mice cataracts failed to develop under the same conditions 

2351 Clay Street (15) 

7 Danforth, C H Hereditary Adiposity in Mice, J Hered 18 153, 1927 
Rjtand, D A Hereditary Obesity of Yellow Alice, Proc Soc Exper Biol 
& Afed 54 340, 1943 

8 Bettman, J W Experimental Dmitrophenol Cataract, Am J Ophth, to 
be published 



USE OF NEUTRALIZING ANTIBODY TEST IN DIAGNOSIS 
OF HUMAN TOXOPLASMIC CHOROIDITIS 


LORAND V JOHNSON, MD 
With the Assistance of 

NAOMI FRIED, AB, CAROL CONNERS BROADDUS, MA, and 
HiLDEGARD LAMFROM, MA 

CLEVELAND 

T HE publication by Sabm 1 of the neutralizing antibody test for the 
diagnosis of toxoplasmosis encouraged us to utilize this laboratory 
method m cases of suspected toxoplasmic choroiditis It was our 
early ambition to make clinical observations m a few cases, in which 
laboratory tests had proved that the lesions of choroiditis were undoubt- 
edly positive or negative for Toxoplasma, and with this experience to be 
able to make a presumptive diagnosis of the disease, without necessity 
of finding a coexisting cerebral calcification or a positive reaction to the 
neutralizing antibody test to confirm the diagnosis Such observations 
during the past three years prompt us to state that until a more accurate 
or a more convenient means is devised, the neutralizing antibody test 
must be used if a relatively certain diagnosis is to be made 

Callahan’s 2 estimate that the incidence of toxoplasmosis m the 
St Louis population is about 2 per cent emphasizes to ophthalmologists 
the importance of this infectious granuloma, whose only observable 
manifestation may be a destructive central choroiditis 

METHODS AND MATERIAL 

The neutralizing antibody test for Toxoplasma was performed (after Sabm) 
as follows 

The Oigamsm — Both the Sabin 3 R H strain, isolated from the brain tissue 
of a 6 year old boy who died of encephalitis, and the strain of Wolf, Cowen and 

From the Western Reserve University School of Medicine and the University 
Hospitals of Cleveland, Department of Surgery, Ophthalmological Service, and 
the Laboratory for Research in Ophthalmology 

1 Sabm, A B Toxoplasma Neutralizing Antibodies in Human Beings and 
Morbid Conditions Associated with It, Proc Soc Exper Biol & Med 51 6-10 
(Oct) 1942 

2 Callahan, W P , Jr The Incidence of Toxoplasmic Infection in the St 
Louis Area, in Annual Report of the John and Mary R Markle Foundation, New 
York, 1944, p 29 

3 Sabm, A B Toxoplasmic Encephalitis m Children, JAMA 116 . 
801-807 (March 1) 1941 
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Paige, 4 isolated from the spinal cord of an infant who died of encephalomyelitis 
at 31 days of age, were used in this laboratory The organism remains \iabte 
only by culture m living tissue, murine passage proves the most expedient The 
mice are inoculated intracerebrally with 0 03 cc of a 1 10 suspension of infected 

tissue, and they die at intervals of four to eight days The virulence of the 
organism is enhanced by decreasing the intervals between passage The brains 
are removed with sterile technic, and sufficient Tyrode’s solution is added to make 
a 1 5 dilution by weight From this tissue suspension a smear is made, stained 
and examined for the presence of toxoplasmas To check for contamination, one 
tube of aerobic and one tube of anaerobic medium are inoculated and incubated 
for twenty-four hours In the refrigerator the uncontaminatcd Toxoplasma sus- 
pension will thus be kept viable for ten days, but we have found that to maintain 
virulence it is advisable to reinoculate within two dajs 

The Neutralising Antibody Test — Five to 10 cc of blood is taken by vem- 
puncture from the patient for use within twenty -four hours If tests are not 
made immediately, the labile antibody of the serum is protected bj lyophilization 
or by freezing at — 77 C (A known positive serum allowed to stand at room tem- 
perature for three hours before centrifugation gave a negative test ) Serums 
are used undiluted After the brains are found to be uncontaminatcd, they are 
ground with sterile sea sand abrasive, and four times the amount by weight of 
Tyrode's solution is added and allowed to settle spontaneously for thirty minutes 
The supernate, considered to be a 1 5 suspension, is removed into another sterile 
tube, and subsequent dilutions of 1 10, 1 50, 1 500 and 1 5,000 are made from it 
Suitable aliquots of these dilutions are added to equal amounts of Tyrode’s solution 
to make the control mixtures Similar aliquots are also added to equal amounts 
of each serum to be tested The mixtures are shaken gently and allowed to stand 
thirty minutes, and 02 cc is injected mtracutaneously with a tuberculin syringe 
in areas marked on the back of a shaved, clear-shinned rabbit An appropriate 
chart is made of the sites of inoculation, and daily checks are made for color and 
size of the lesion, for size of the necrotic portion and, as the lesions progress, 
for presence or absence of hemorrhage 

The lesions on the rabbit are papulonecrotic, reaching a maximum about the 
seventh day after the inoculation and blanching thereafter until the rabbit dies, 
usually within ten or twelve days Death is preceded by high fever and increasing 
weakness 

Evaluation of Results — The papular lesions are measured m millimeters for 
the largest diameter and the widest possible measurement at right angles to it 
The diameters of necrosis within the papule are measured in the same way The 
area of each lesion is then calculated, using the formula for an ellipse, unless the 
lesion is circular By comparative use of the plammeter on tracings of the same 
lesions, we found estimated measurements of area to be generally within 15 per 
cent of the actual Calculations of area for the smallest lesions, which were 2 
to 3 mm at their widest diameter, were in error 18 to 33 per cent For a 
patient’s serum to be considered positive, the area of the serum lesions must be 
one-half or less that of the corresponding control lesions 

4 Wolf, A , Cowen, D , and Paige, B H Human Toxoplasmosis Occur- 
rence m Infants as an Encephalomyelitis , Verification by Transmission to Animals, 
Science 89 226-227 (March 10) 1939 
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OBSERVATIONS 

The patients under consideration were, for the most pait, a selected 
gi oup, with central chorioretinitis, active or inactive, and a clear vitreous 

9 

Table 1 — Statistical Summcny of Reactions of Semins Tested for Toxoplasma 

Neutralising Antibodies 


Reactions 

K 

x 

Number Per Cent 

A A 




Tested 

r ' 

Positive Negative 

Plus 

Minus 

Patients with chorioretinitis without 
calcification 

cerebral 

28 

16 

12 

57 

43 

Patients with chorioretinitis and with 
calcification 

cerebral 

4 

4 

0 

100 

0 

Patients without chorioretinitis 

Mothers of toxoplasmic patients 


2 

2 

0 

100 

0 

Sibs german of toxoplasmic patients 


10 

8 

2 

80 

20 



Fig 1 — Roentgenograms (anteroposterior and lateral) showing cerebral calci- 
fication in 2 patients who had neutralizing antibodies for Toxoplasma m the serum 

Among the serums of 32 patients having such chorioretinitis, 20 had 
neutralizing antibodies (table 1) Four of the 20 had cerebral calcifi- 
cation m addition (fig 1) It is to be emphasized that we have not 
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seen cerebral calcification with chorioretinitis in persons whose age 
at onset could be proved to be over 15 years 

A survey of cases of probable congenital toxoplasmosis from the 
literature and from this laboratory (table 2) showed that of 45 patients^ 
with choroiditis and a positive reaction to the Toxoplasma neutralising 

Table 2— Summary of Cases of Toxoplasmic ChonojcUmtis, First Observed 
in Childhood, and Piobably a Congenital Infection 


Author 

Wolf, A , and Cowen, D Bull ISeuroI Inst 
New York G 300-371 (Julj ) 1937 
Wolf, A Cowen, D and Paige, B H 
Am J Path 11 057 694 (Nor ) 1939 
Paige, B H , Cowen, X) , and Wolf, A Am 
J Dis Child 63 474-514 (March) 1942 
Levin, P M , and Moore, II J Pediat 
21.673 679 (Nov) 1942 
Sabin, A B Toxoplasmosis, a Recently 
Recognized Disease of Human Beings, in 
De Sanctis, A G Advances in Pediatrics, 
New York, Interscience Publishers, Inc , 1942 
Crothers, B Arch Neurol & Psychiat 
49 315 319 (Feb ) 1943 


Koch, F L P , Wolf, A , Cowen, D , and 
Paige, B H Arch Ophth 29 * 1 25 
(Jan ) 1943 


Vail D Strong, J C , Jr , and Stephenson, 
w V Am J Ophth 20 133 140 (reb ) 
1943 


Steiner, C , and Kaump, D H J Neuro 
path & Exper Neurol 3 36-48 (Jan ) 1944 
Wagener, H P Am J M Sc 208 • 255 264 
(Aug ) 1944 

Zuelzer, W W ATch Path 38 • 1 19 (July) 
1944 

Heath P and Zuelzer W W Arch 
Ophth 33*184191 (June) 1945 
Heidelman, J H Arch Ophth 34 23 39 
(July) 1945 


Authors’ cases 


Reaction to 


Patient 

Age at 
Examination 

Ncutrall 

zatlon 

Test 

Cerebral 

Oalci 

flcation 

J S 

2 days 

« 

+ 

C D 

3 dajs 

• 

4* 

L M 

Birth 

* 

j. 

G r H 

3]& mo 

1 

4 


R B 

6 mo (?) 

+ 

+ 

1 

12 yr 

+ 

+ 

4 

♦ 

4 

+ 

4- 

5 

4 

4 

+ 

+ 

6 

4 

4 

+ 

4- 

7 

1 

f 

T 

9 

10 jr 7 mo 

+ 

4- 

9 

4 yr 9 mo 

+ 

+ 

P D 

lwk (?) 

+ 

•f 

J F 

Birth 

+ 

+ 

A I 

4 days 

+ 


M B 

2 mo 

+ 

+ 

D H 

4 yr (?) 

+ 

*r 

O J 

3 mo 

+ 


N H 

7 \r 

+ 


J S 

12 yr 

+ 

— 

C S 

7 yr 

+ 

•f 

O 0 

7 yr 

4- 

+ 

F W 

Birth (?) 

+ 


J 

1 day 

* 

4. 

t 

Infant 

+ 

A. 

H 

1 mo 

* 

+ 

L H 

2 mo 

+ 

+ 

R S 

6 mo 

+ 

+ 

R B 

7 yr 

+ 

T 

N T 

11 mo 

-4- 

+ 

L H 

1 mo 

+ 

4- 

B J 

9 mo 

4- 



L H 

7 yr 

+ 


J O 

13 jr 

+ 


S J 

8 yr 

+ 



T W 

16 vr 

4- 


L S 

22 yr 

+ 



A S 

15 yr 

+ 

. 

M G 

3 yr 

+ 


S H 

3% yr 

+ 

+ 

Mrs S 

5 yr 

+ 

+ 

J W 

3yr 

+ 



* Toxoplasmas found in the tissue 

t Positive reaction to complement fixation test for Toxoplasma 
I Age not mentioned 
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antibody test, only 7 did not also have cerebial calcification When 
the age at onset was over 15 years (table 3), there was no instance 
of cerebral calcification The mother of Crother’s sixth patient and 
our own Mrs G were the only mothers of a child with toxoplasmosis 
who had cerebral calcification m addition to neutralizing antibodies m 
the serum (table 4) Twenty-two other motheis who presumably 
tiansnutted the infection in utero had only positive reactions to the 
neutralizing antibody test, with no other symptoms Sabm, 1 m a sum- 
mary, noted that of 15 children with toxoplasmosis, 13 had mothers 
with neutralizing antibodies m the serum, 1 other child gave positive 
reaction to a complement fixation test for toxoplasmosis as did his 

Table 3 — Summaiy of Cases of Toxoplasvuc Chouoi etimtis, Fast Observed 
Aftei Childhood and Probably an Acqun ed Infection 
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J L 
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mother Of 13 paternal serums described m the literature (including- 
4 not indicated in table 4), only 1, reported by Sabm, gave a positive 
reaction Sixteen of 24 sibs-german also gave positive reactions to the 
test Thus m the families of 45 patients with toxoplasmosis, 56 other 
members showed positive antibody titers for Toxoplasma, only 15 
gave negative reactions 

Little is known concerning congenital toxoplasmosis contracted 
from an infected mother 

Mrs G , aged 41, and her 10 children presented an unusual opportunity to 
study the familial incidence of neutralizing antibodies First born was M G , 
two months prematurely, the child had bilateral choroiditis, nystagmus, mental 
retardation and cerebral calcification, probably present from birth Mrs G, 
M G and the next 5 children in the family all had strongly positive reactions 
to the neutralizing antibody test for toxoplasmosis, the youngest 4 children gave 
negative, positive, negative and positive reactions, in that order The mother 



Table 4 — Familial Relationships in Cases of Toxoplasmosis 
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Fig 2 — A (Mrs S ), monocular congenital chorioretinitis after thirty-five 
years of inactivity B (Mrs Q S ), healed chorioretinitis of the right eye, which 
developed during the second pregancy C, acquired central chorioretinitis (left 
eye of Mrs Q S ) , showing the deeply pigmented area remaining from activity 
of the first pregnancy and the much larger, slightly active, lesion which developed 
during the second pregnancy Fundus drawings by Theodora Bergsland 
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had typical toxoplasmic calcification of the cerebrum, without chorioretinitis 
None of the children except M G had chorioretinitis or gave roentgenographic 
eudence of calcification of the cerebrum 

Mrs H had neither chorioretinitis nor calcification of the cerebrum but did 
have a high titer of neutralizing antibodies First born was S H , who had 
bilateral choroiditis, mental retardation and calcification of the cerebrum S H 
was first examined roentgenographically in 1944, at the age of 3p2 years By 
comparison, the roentgenograms taken m 1945 showed markedly denser calcifica- 
tion of the original areas with no increase in the number of centers of calcification 
The second child was M H , who gave a strongly positive reaction to the neutral- 
izing antibody test but had normal fundi, alert mentality and no cerebral calcification 
There were no other children During the third month of the pregnancy with S H 
a pet puppy “became blind and had fits and diarrhea,” and this may have been 
the source of the maternal infection 

Mrs S , who gave a positive reaction to the neutralizing antibody test for 
Toxoplasma, had monocular chorioretinitis (fig 2 A), probably congenital, which 
was first observed before the age of 4 years Roentgenograms also showed 
calcification of the cerebrum Her daughter, 3 years old, appeared normal on 
roentgenographic and funduscopic examinations and did not have neutralizing 
antibodies In this case it would seem that no infection or immunity was trans- 
mitted to the third generation 

Mrs Q S , aged 22, had central choroiditis early m the second month of her 
first pregnancy and was anxious to receive any benefits from killed typhoid 
bacilli regardless of possible consequences to the fetus After a mild febrile 
reaction to the second injection of typhoid vaccine she miscarried, and the fetus 
was not saved The choroiditis slowly subsided A year later, when she was 
again gravid, the primary lesion m the left eye again became active, extending 
within a month to about twice the original size (fig 2 B) There also appeared 
in the right eye a lesion about 2 disk diameters below the macula (fig 2 C ) This 
did not progress toward the macula, although no treatment was given. At this 
time facilities were available for performing the neutralizing antibody test, to 
which she gave a positive reaction At term she was delivered of a normal baby, 
whom we have not yet been able to test for the presence of neutralizing anti- 
bodies Post partum, the choroiditis in the right eye promptly became inactive, 
and the larger lesion in the left eye gradually subsided Nine months ago her 
third pregnancy was accompanied with moderately severe activity in the damaged 
(left) eye A thorough course of sulfadiazine was given, without observable 
effect on the lesion, and her request for a therapeutic abortion was granted as an 
aid in preserving the central vision in her right eye No pathologic changes 
were present in the fetus After this third pregnancy there was no activity in 
the lesion m the right eye, and the lesion in the left eye became clinically inactive 
m the three months after the uterus was emptied It seems likely that this case 
is one of the form of toxoplasmosis in which activation of pseudocysts accompanies 
pregnancy It may be that Mrs Q S produced sufficient antibodies to protect 
the fetus from infection but some change associated with pregnancy, possibly 
chemohormonal, caused a clinically quiescent pseudocyst to become an active 
chorioretinal lesion In agreement with the findings of Weinman, 5 our experiments 
on chronic toxoplasmosis showed that rabbits which have recovered from one 

5 Weinman, D Chronic Toxoplasmosis, J Infect Dis 73 85-92 (July- 
Aug) 1943, Human Toxoplasma, Puerto Rico J Pub Health & Trop Med 20. 
125-161 (Dec) 1944 
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inoculation of toxoplasmas carry the organism as pseudocysts in vulnerable tissue 
for a long time, without symptoms of active infection Such pseudocysts can 
then become actively pathogenic by subinoculation of the infected tissue into mice 

Two of 4 laboratory workers who gave negative reactions to the test when 
they started working with the organism have since given positive responses 
Neither of them showed calcification or other clinical evidence of toxoplasmosis 
One of them has had a baby which is normal in all respects A serum from a 
patient with sympathetic ophthalmia and a serum sent by Dr Theodore Terr}, 
of Boston, from a patient with retinitis exudativa (Coat’s disease) showed no 
neutralizing antibodies for Toxoplasma 

SUMMARY 

The procedure for the neutralizing antibody test for Toxoplasma 
and a method foi its evaluation are described 

Thirty-tw o selected patients with chorioretinitis wei e tested , 20 of 
these gave positive reactions to the neutralizing antibody test 

Cerebral calcification in patients who had toxoplasmosis with 
chorioretinitis ivas not observed wdien the age at onset was known to be 
over 15 years If the disease was present at birth, calcification was 
evident 

A mother with reactivated toxoplasmic choroiditis and a woman 
who ivas probably congenitally infected each gave birth to a normal 
child Two children probably infected congenitally with toxoplasmosis 
had younger sibhngs-german with antibody piotection but no demon- 
strable infection 

A case of chronic toxoplasmosis is described m which a quiescent 
chorioretinal lesion became activated during each of three pregnancies 

Major A B Sabin, formerly of the Children’s Hospital of Cincinnati, and 
Dr A Wolf, of Columbia University College of Phjsicians and Surgeons, pro- 
vided the strains of Toxoplasma used 



EFFECT OF QUALITY OF ILLUMINATION ON THE 
RESULTS OF THE ISHIHARA TEST 

LE GRAND H HARDY, MD 
GERTRUDE RAND, PhD 

AND 

M CATHERINE RITTLER, AB 
NEW YORK 

T HIS is the third m a series of reports dealing with the Ishihara test 
for color blindness In the first of these reports 1 the fifth edition 
of the test was evaluated as a means of detecting and analyzing defective 
color vision The data reported were collected during the course of a 
study of 106 persons having defective color vision of varying types and 
amounts, including 74 who had definite defects m color vision and 32 
who had low, but normal, color vision To study these persons a 
comprehensive battery of color tests 2 was used, some of which are well 
known m the field of color blindness testing and some less well known , 
some have been devised in this laboratory The fifth edition of 
the Ishihara test, one of the best known of the shorter editions, was 
selected for inclusion m the battery of tests The results obtained from 
the entire battery aided m the classification of the defect m color vision 
as to type and extent and at the same time permitted us to evaluate 
each test of the battery both as a diagnostic or screening medium 
(the purpose of which is to screen out the subjects with defective 
color vision from those with normal color vision) and as a medium for 
classification (the purpose of which is to determine the type and extent 
of the defect) 

Concerning the fifth edition of the Ishihara test, it was concluded 
that when properly administered the test affords a good rough device 
for screening persons with defective red-green vision from persons 
with normal color vision if a performance score of 60 is taken as 
the critical score, that is, if 60 per cent of the plates are read correctly 
In the group tested, no subject with defective color vision scored more 
than 58 and no subject with normal color vision scored less than 75 

From the Knapp Memorial Laboratories, Institute of Ophthalmology Colum- 
bia University College of Physicians and Surgeons 

1 Hardy, L H , Rand, G, and Rittler, M C Tests for the Detection and 
Anah sis of Color-Blindness I An Evaluation of the Ishihara Test, Arch Ophth. 
34 295-302 (Oct ) 1945 

2 Hardv, Rand and Rittler, 1 p 297 
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The Ishihara test is, however, only a gross test for defective red-green 
vision It fails to classify the type of defective color vision (protanopia, 
protanomaly, deuteranopia, deuteranomaly, tritanopia, tritanomaly 0 ) 
and cannot be used to give a satisfactory evaluation of the extent of 
the defect, no matter how caiefully administered 

In the second of these reports 3 4 a comparative evaluation was made 
of three representative editions of the Ishihara test (the fifth, 0 the 
seventh 6 and the British reprint of the ninth 7 ) and of the Ishihara 
plates included m the American Optical Company’s compilation of 
pseudoisochromatic plates 8 Twenty-two subjects to whom the entire 
battery of tests had been administered were available for that work 
The general conclusion drawn was that on the whole the three editions 
of the Ishihara test yield the same type of results in spite of the changes 
that have been made m the number of plates and m the plates them- 
selves, some of which are improved m one edition as compared with the 
others while other plates are less effective The seventh and ninth 
editions have been improved over the fifth edition so far as detection 
of protanomalous and protanopic subjects is concerned, but the plates 
used for the classification of type of red-green defective vision are 
less successful for deuteranomalous and protanomalous subjects, par- 
ticularly as reproduced in the seventh edition None of the editions 
yields a differential score as to the extent of defective color vision 
It seems probable from the data that the critical performance score 
of 60, marking the dividing line between low normal and defective 
color vision, holds for the seventh and ninth editions of the test This 
critical score, it will be remembered, was established for the fifth edition 
on the larger group of subjects, which included both observers with 
defective color vision and those with low normal color vision The 
Ishihara plates appearing m the American Optical Company’s test 

3 For a simple explanation of these terms, see Hardy, Rand and Rittler, 1 
page 298, footnote 14 Additional references are Hardy, L H , and Rand, G 
Recent Developments in Color Vision Testing, Graduate Course, American 
Academy of Ophthalmology, Outlines of Instructional Courses, Continuous Course 
nos 6 and 7, 1944 Hardy, L H , Rand, G, and Rittler, M C Color Vision 
and Recent Developments in Color Vision Testing, Arch Ophth 35 603-614 
(June) 1946 Judd, D B Facts of Color-Blindness, J Optic Soc America 
33 294-307 (June) 1943 

4 Hardy, L H , Rand, G, and Rittler, M C Tests for Detection and 
Analysis of Color Blindness II Comparison of Editions of the Ishihara Test, 
Arch Ophth 35 109-119 (Feb) 1946 

5 Ishihara, S Tests for Colour-Blindness, ed 5, Tokyo, ICanehara, 1925 

6 Ishihara, 5 ed 7, 1936 

7 Ishihara, S The Series of Plates Designed as Tests for Colour-Blindness, 
reprinted from ed 9, London, H K Lewis & Co, Ltd, 1943 

8 Pseudo-Isochromatic Plates for Testing Color Perception, Philadelphia, 
American Optical Company, 1940 
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were found, however, to be for the most part poor selections and poor 
reproductions of the original Japanese plates and to have less value for 
screening deuteranomalous and deuteranopic subjects than the plates 
as reproduced by Ishihara 

The present report describes the effect produced on the results of 
the Ishihara test by changing the quality of the illumination under which 
the test is administered A comparison was made between the two most 
commonly used lllummants daylight, for which the tests were designed, 
and tungsten filament light, which is far too frequently used because of 
carelessness or lack of proper facilities, combined with ignorance of the 
important effect of quality of illumination on the results of all tests which 
employ test material seen by reflected light 

The critical importance of quality of illumination for all tests of 
this type, particularly for the polychromatic and pseudoisochromatic 
plates which are being used for the detection of defective color vision, 
was stressed m the first report of this series, 1 also independently by 
Hardy 8a Because of their great convenience and apparent simplicity of 
administration, plates of this type have been widely employed in military 
and industrial fields for many years We expressed the belief that part 
of the dissatisfaction that has been reported with regard to the findings 
with these tests has been due to disregard of the critical importance of the 
illumination under which the tests were administered As already indi- 
cated, tests of this type were designed to be administered under daylight, 
and instructions to that effect are given Too often, however, they have 
been carelessly administered under artificial light, usually tungsten fila- 
ment light The composition of this light, as compared with average day- 
light, is relatively strong m the long wavelength portion of the spectrum 
and weak m the short wavelength portion Consequently, when tungsten 
light is employed instead of daylight, there will be enhancement of 
red and yellow pigments, dulling of green and blue pigments and a 
shift m hue of the mixed colors toward the long wavelengths 

To determine the effect of this incorrect administration, subjects 
with defective color vision were tested with different editions of the 
Ishihara test, utilizing the same amounts (25 foot candles) of different 
lllummants The responses were compared when the lllummant was 
changed from artificial daylight to tungsten filament light The daylight 
illumination was obtained from the nearest practical equivalent to ICI 
lllummant C, that provided by a Macbeth daylight lamp (tungsten lamp 
plus filter of Corning Daylight glass) designed to operate at approxi- 
mately 6,750°K The tungsten filament illumination was provided by a 
75 watt Mazda gas-filled lamp, operating at rated voltage, at a color 
temperature of approximately 2,848°K This illumination is equivalent 

8a Hard}% L H Standard lllummants in Relation to Color-Testing Pro- 
cedures, Arch Ophth 34*278-282 (Oct) 1945 
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to ICI Illuminant A For convenience, these illuminations will be called 
“daylight” and “tungsten” throughout the present repoit 

The effect of this change m illumination on the lesults of the test 
was determined for the fifth, seventh and ninth (British reprint) 
editions of the Ishihaia test and for the Islnhara plates included in 
the American Optical Company’s compilation of pseudoisochromatic 
plates Only the plates intended for testing color-blind literates weie 
used, of which there are 12 in the fifth edition, 24 in the seventh and 
ninth editions and 10 in the American Optical Company’s test These 
plates consist of six series Series 1 and 2 are of the “transformation 
pattern” type, in which the subject with defective coloi wsion sees a 
different pattern from that which the subject with noimal color 
vision sees, series 3 and 4 are of the “vanishing digit” type, m which 
the pattern is not seen at all by the subject with defective color vision, 
series 5 contains a “hidden digit,” which is supposedly seen only by a 
subject with defective color vision, and series 6 is intended for the 
differential classification of the type of defective red-gieen usion A 
fuller description of the six series of plates is given in the first report of 
this series 1 In the fifth edition there are 2 plates of each series , in the 
seventh and ninth editions, 4 plates of each series, and in the American 
Optical Company’s test, 4 plates of series 1, 4 plates of series 2 and 2 
plates of series 5 Differences found in the effect of change of illumi- 
nation from edition to edition are, of couise, due to differences in the 
pigments used, which in some instances aie pronounced 

Twenty-two subjects to whom the entire battery of tests 2 had been 
administered were available for the present work They included 12 
subjects with anomalous trichromasy, of whom 7 had the deuterano- 
malous and 5 the protanomalous type, and 10 with dichromasy, of 
whom 5 were deuteranopic and 5 were protanopic Differences m 
the effect of change of illumination found m the subjects with the 
different types of defective color vision are due both to the extent or 
degree of the defect and to the characteristic reaction of each type to 
the color combinations used in the vanous plates of the Ishihaia test 
Throughout the work the testing distance was about 30 inches (76 
cm ) Care was taken to avoid any specular reflection from the test 
plates To this end, the angle of illumination was appioximately 45 
degrees and the angle of view 90 degrees 

The general conclusion to be drawn from the study is that per- 
formance scores on the Islnhara test tend to be highei foi pei sons with 
defective red-green vision (i e , a greater number of coriect responses 
are given) when the illuminant is tungsten light than when it is day- 
light, most significantly m subjects with deuteranomaly and deuter- 
anopia The effect is so marked that a substantial proportion of 
deuteranomalous subjects (42 per cent) score within normal limits- 
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when tungsten light is employed Further, the Ishihara test is a 
poorer medium for the differential classification of type of red-green 
defect when the llluminant is tungsten light Fewer subjects are cor- 
’ rectly classified by the test, more are not classified at all, and a greater 
number of protanomalous and protanopic subjects are incorrectly classi- 
fied when the illumination is shifted from daylight to tungsten 

In detail, the results are summarized m tables 1 to 3 They will 
be discussed under three headings (1) effect of quality of illumination 
on responses to the individual plates, (2) effect of quality of illumination 
on performance scores on the entire test and (3) effect of quality of 
illumination on the differential classification of deuteranopia and pro- 
tanopia, deuteranomaly and protanomaly In each table the results for 
daylight illumination are given in roman type , those for tungsten illumi- 
nation m boldface 

EFrECT OF QUALITY OF ILLUMINATION ON RESPONSES 
TO THE INDIVIDUAL PLATES 

Table 1 shows for each type of defective color vision and for each 
illuminant the percentage of subjects who pass the individual plates of 
each edition, the plates being designated by both series number and 
plate number as they appear m the edition under consideration The 
first four horizontal rows of figures m roman type under each edition 
show these percentages for each type of defective color vision when the 
test is administered under daylight , the first four rows m boldface under 
each edition show these percentages when the test is administered under 
tungsten light These data demonstrate the value of the individual 
plates for detecting each type of defective color vision when the test 
is administered under the illuminant indicated The two bottom rows 
under each edition show the percentages for the subjects with defective 
color vision as a group and demonstrate the value of the individual 
plates for the simple detection of defective color vision 

The following statements summarize the more important changes 
produced by administering the tests under tungsten illumination instead 
of daylight 

1 In general a higher percentage of subjects having defective coloi 
vision pass the individual plates of the Ishihara test when tungsten 
illumination instead of daylight is used This result is most pronounced 
for deuteranomalous subjects and is particularly evident with the plates 
as reproduced m the fifth edition It is next most significant foi 
deutei anopic subjects especially with the Ishihara plates as reproduced 
m the American Optical Company’s selection In other words, fewer 
subjects with defective red-green vision, particularly the deuterano- 
malous and deuteranopic t\pes, are detected b) the plates of the 
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Ishihara test when it is incorrectly administered under tungsten illumi- 
nation 

2 Without our enteiing into a detailed analysis of the changes 
pioduced m the appearance of each plate as the result of the change 
in llluminant from daylight to tungsten light the following comments 
are probably justified with legard to the factois which produce a higher 
percentage of normal responses among subjects with defective red- 
green vision when the test is administered under tungsten illumination 

Senes 1 and 2 (transfoimation pattern) — In the plates of series 1 
one or two digits, composed m geneial of blue-red and yellow-red 
disks, are seen by the subject with normal color vision on a background 
composed of blue-green and yellow-green disks To the subject with 
defective red-green vision, to whom the yellow-red portion of the digit 
and the yellow-green backgiound have little if any differentiation, only 
the blue-red and blue-gieen disks stand out from the background, 
forming foi him a bluish pattern on a yellowish backgiound The 
pattern is thus transf ouned for the subject with defective color vision 
into a different one from that seen by the subject with normal color 
vision , e g , from an 8 to a 3 In the plates of series 2 approximately 
the same combination of colois is used but with background and pattern 
teversed, that is, blue-gieen and yellow-gieen disks form the digits 
on a backgiound of blue-red and yellow-red disks Again, the pattern 
seen by the subject with defective red-green vision is formed by those 
disks which have a blue component Since the effect of tungsten light 
is to enhance red and yellow pigments, to dull green and blue pigments 
and to shift the hue of mixed colors toward the longer wavelengths, 
the digits seen by the subject with normal color vision are emphasized, 
and those seen by the subject with defective led-green vision are dulled, 
by the use of this llluminant The result is that fewer persons with 
defective red-green vision give the expected response when the illumi- 
nation is changed from daylight to tungsten light Instead, they more 
frequently give the normal response and obtain a passing scoie, as is 
shown m table 1 , or else they often see no digit at all and fail the test — 
a change in response which is not shown in table 1 but is revealed by 
an analysis of individual responses 

The plates of series 2 are most affected by the change in illumi- 
nation as reproduced m the ninth edition (British reprint) of the 
Ishihara test and m the American Optical Company’s selection of 
Ishihara plates — some of the plates of series 2 of these editions being 
passed by all the deuteranomalous and deuteranopic subjects 

Senes 3 and 4 (vanishing digit) — In the plates of these series the 
contrast between digit and background is obviously intensified undei 
tungsten light as compared with daylight The result is that fewer 
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subjects with defective coloi vision fail to lead the digit, thus, moie 
succeed in passing the plates 

Senes 5 (hidden digit) — In the plates of this series the digit, 
which is supposedly seen only by subjects with defective color vision, 
is bluish Under tungsten illumination this coloration is less pio- 
nounced than under daylight The result is that fewer persons with 
defective color vision see this bluish “hidden digit,” and thus, again, 
moie of them give the normal response (no digit seen) and pass the 
plates It may be mentioned that this hidden digit is seen under day- 
light illumination by many having normal color vision, who by this 
reaction fail to pass the plate It is larely visible to the subject with 
normal color vision, however, when viewed by him under tungsten light 

In all editions of the Isluhara test studied the responses given by 
the deuteranomalous and deuteranopic subjects to the plates of this 
series are significantly afifected by the change in illumination Most 
deuteranopic subjects, and with some plates all the deuteranopic sub- 
jects, failed to see the pattern under tungsten illumination, thus passing 
the particular plate The responses given by the protanomalous sub- 
jects and by the majonty of the protanopic subjects, however, were 
not afifected by the change of illumination That is, they saw the 
hidden digit under both daylight and tungsten light, thus failing to 
pass the plate The reason for this may perhaps be found m the 
tendency of protanomalous and protanopic subjects to see the hidden 
digit, which is bluish, as lighter than the background, which is m 
general composed of red, orange and yellow disks These background 
colois, it will be remembered, appear darker to protanomalous and 
protanopic subjects than they do to deuteranomalous, deuteranopic and 
normal persons 

Senes 6 (diagnostic plates) — These plates cairy two digits (eg, 
26), one m red and one m red-purple disks, on a background of gray 
disks of different brightnesses Protanopic subjects, who have a neutral 
band in the red of the normal color system, just too purplish to be a 
spectral red, are supposed to see only the red-purple digit (the 6) , 
and deuteranopic subjects, who have a neutral band in the red-purple 
zone of the normal color system, well outside the limits of the visible 
spectrum, are supposed to see only the red digit (the 2) The effect 
of the incorrect use of tungsten illumination on the plates of this series 
is to intensify the red component of both digits and to dull the blue 
component of the red-purple digit The result is that more subjects 
with defective color vision see both digits correctly against their gray 
background, and thus more succeed m passing at least some of the 
plates of this series This result occurred among deuteranomalous, 
protanomalous and protanopic subjects It did not occur with any of 
our deuteranopic subjects 
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The effect of the change in quality of the illumination from daylight 
to tungsten light on the diagnostic possibilities of the plates of series 
6 is discussed in a later section 

EFFECT OF QUALITY OF ILLUMINATION ON PERFORMANCE 
SCORES ON THE ENTIRE TEST 

Table 2 shows the performance scores obtained on the entire test 
for each of the editions of the Ishihara test under consideration and 
for the 10 Ishihara plates in the American Optical Company’s test 
when administered under daylight and under tungsten light In this 
table are given for each type of defect in color vision (a) the average 
score achieved by the group, (&) the median, or middle, score for each 
group and (c) the range of scores from lowest to highest achieved 
by the subjects within each group A score of 100 indicates that cor- 
rect responses were given to all the plates of the test, a score of 0, 
that no correct responses were given, and scores between 0 and 100 
indicate the percentage of plates to which correct responses were given 
As in table 1, the first four rows of figures in roman type under 
each edition give the data for each type of defective color vision when 
the test is administered under daylight, the first four rows in boldface 
under each edition give the data when the test is administered under 
tungsten light These data thus demonstrate the effect of changing 
the quality of illumination from daylight to tungsten light on the scores 
achieved on the entire test for the subjects with each of the types of 
defective color vision The two bottom rows of figures under each 
edition show this effect for the subjects with defective color vision as 
a group and demonstrate the significance of performance scores on the 
entire test for the simple detection of the presence of defective color 
vision when the test is administered under the two types of illumination 

The findings presented in table 2 may be summarized as follows 

1 With the single exception of the protanomalous subjects tested 
with the seventh edition of the Ishihara test, the average performance 
scores are always higher when the test is administered under tungsten 
light than when it is administered under daylight The improvement 
m score is greatest for deuteranomalous subjects, particularly with the 
fifth edition of the test, and for deuteranopic subjects, particularly with 
the Ishihara plates used by the American Optical Company The change 
m average score with protanomalous and protanopic subjects is of little 
consequence for all editions, except perhaps the American Optical Com- 
pany’s Ishihara plates 

2 With the exception of the protanomalous subjects when tested 
with the seventh edition and of the protanopic subjects when tested with 
the ninth edition, the median performance scores also are higher when 
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the test is administered tinder tungsten light Again, the increase m 
score is highest with deuteranomalous and deuteranopic subjects 

3 In conformity with the higher performance scores attained by 
most subjects with defective red-green vision under tungsten light, 


Table 2 — Effect of Quality of Illumination on Performance Scores on the Ishthaia 
Test for Each Type of Color Defective Vision * 


Type of 

Number 

Quality of 


Scores 


Defective Color 

of 

Illumma 

t — - - 

_A 

^ 

Vision 

Subjects 

tion 

Average 

Median 

Range of 


Pifth Edition 




-Anomalous trichromasy 


• 




Deuteranomaly , 

7 

Daylight 

20 

17 

0 5S 



Tungsten 

59 

58 

25 92 

Protanomaly 

5 

Daylight 

18 

17 

8 33 



Tungsten 

28 

33 

8 42 

Dichromasy 






Deuteranopm 

5 

Daylight 

0 

0 

0 



Tungsten 

15 

8 

8 25 

Protanopia 

5 

Daylight 

13 

17 

817 



Tungsten 

15 

17 

0 25 

All types of defective color vision 

22 

Daylight 

14 

17 

0 58 



Tungsten 

32 

25 

0 92 

' 

Seventh Edition 




-Anomalous trichromasy 






Deuteranomaly 

7 

Daylight 

18 

17 

0 33 



Tungsten 

44 

42 

21 67 

Protanomaly 

5 

Daylight 

8 

12 

017 



Tungsten 

7 

4 

417 

Dichromasy 






Deuteranopm 

5 

Daylight 

2 

4 

0 4 



Tungsten 

26 

25 

13 37 

Protanopia 

5 

Daylight 

4 

0 

017 



Tungsten 

7 

4 

4 17 

All types of defective color vision 

22 

Daylight 

9 

6 

0 33 



Tungsten 

23 

19 

4 6 / 

Ninth Edition 

(British Reprint) 



Anomalous trichromasy 






Deuteranomaly 

7 

Daylight 

19 

21 

0 42 



Tungsten 

30 

25 

21 54 

Protanomaly 

5 

Daylight 

6 

4 

0 12 



Tungsten 

11 

12 

0 21 

Dichromasy 






Deuteranopia 

5 

Daylight 

2 

0 

0 8 



Tungsten 

27 

29 

21 29 

Protanopia 

5 

Daylight 

5 

4 

017 



Tungsten 

9 

4 

4 17 

All types of defective color vision 

22 

Daylight 

9 

4 

0 42 



Tungsten 

20 

21 

0 54 

Ishihara Plates, American Optical 

Company’s Test 



Anomalous trichromasy 






Deuteranomaly 

7 

Daylight 

50 

50 

20-70 



Tungsten 

71 

80 

50 100 

Protanomaly 

5 

Daylight 

S 

0 

0 30 



Tungsten 

24 

20 

10 40 

Dichromasy 






Deuteranopia 

5 

Daylight 

18 

10 

050 



Tungsten 

66 

60 

40 90 

Protanopia 

5 

Daylight 

4 

0 

010 



Tungsten 

18 

20 

030 

-All types of defective color vision 

22 

Daylight 

23 

10 

0 70 

* 


Tungsten 

47 

45 

0100 


* Performance score Is percentage of the plates to which correct responses were given 
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the range of scores fiom lowest to highest is in geneial shifted upwaid 
and m many instances is widened when this llluminant is used This 
effect is shown m the last column of table 2 As is seen m this column, 
the upper value of this range for deuteranomalous subjects tested with 
the fifth edition of the Ishihara test is shifted aboie the cutical score 
of 60, the score that was established in an earlier lepoit 1 as the dividing 
line between noimal performance and the peifoimance of subjects with 
defective coloi vision when the test is properly admimsteied under 
daylight 

An analysis of individual cases in this gioup of deuteranomalous 
subjects reveals that of the 7 tested, 3, oi 42 per cent, would not ha\e 
been screened from the normal if the test had been administered under 
tungsten llluminant The scores for these 3 subjects jumped, respec- 
tively, from 17 to 92, from 58 to 83 and from 25 to 75 when the illumi- 
nation was shifted from daylight to tungsten light In other -words, 
the criterion of 60 per cent for the performance on the fifth edition of 
the Ishihara test cannot be used when tungsten light is employed 

In order to show that the Ishihara test is not unique among pseudo- 
lsochromatic tests m being influenced by the quality of illumination 
under which the test is admimsteied, the following bnef statement of 
results obtained with the complete Amencan Optical Company test 8 
may be given As was the case with the Ishihaia test, only the plates 
designed for literate subjects weie used For the same 22 subjects 
with defective color vision whose comparative scores on the Ishihara 
test are given in this report, the average scores and ranges of scores 
for the entire test of the American Optical Compan) obtained when 
the llluminant was changed from daylight to tungsten light are sum- 
marized 

D eute> anomaly — The average scoie increased fiom 37 to 52, the 
lange of scores changed from 28 to 55 to 30 to 70, 

P) otanomaly — The average score mci eased fiom 28 to 33 , the range 
of scores changed from 20 to 35 to 25 to 43, 

Deutei anopxa — The average score increased from 17 to 35, the 
range of scores changed from 15 to 23 to 25 to 48, 

Pi otanopia — The average score increased fiom 16 to 18, the lange 
of scores changed from 5 to 20 to 13 to 25 

The improvement in performance scores on the American Optical 
Company test when the llluminant was shifted from daylight to tungsten 
almost precisely parallels that noted on the Ishihaia test, that is, the 
improvement was most marked for deuteranomalous and deuteranopic 
subjects 
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EFFECT OF QUALITY OF ILLUMINATION ON THE DIFFERENTIAL 
CLASSIFICATION OF DEUTERA NOPIA AND PROTANOPIA, 
DEUTERANOMALY AND PROTANOMALY 

As was stated previously, the plate's of senes 6 of the Ishihaia test 
weie designed as a means of classifying the type of defect among sub- 
jects with defective red-gieen vision On each plate of this series 
there are two digits, the left one composed of led disks of less bnghtness 
than the background (gray) disks, and the right one composed of led- 
purple disks of approximately the same brightness as the background 
disks Accoidmg to Ishihara, the subject with the deuteranopic type 
of defective red-green vision misses the led-purple digit and is able to 
read only the lighter red digit, since this type has a neutral band m 
the red-purple of the normal color system and has luminosity values 
that approximate those of noimal subjects The subject with the pio- 
tanopic type of defective red-green vision, on the other hand, misses 
the lighter red digit and is able to lead only the red-purple digit, since 
this type has a neutral band neai er the red of the spectrum and perceives 
red as daiker m brightness than do normal and deuteranopic subjects 
The effectiveness of these plates for the classification of the type of 
defect m led-green vision, as reproduced m the fifth, seventh and ninth 
editions of the test, was analyzed in previous reports 3 when the test 
was administered undei daylight, as directed by Ishihara Table 3 
gives the lesults for these editions of the test when the illumination was 
changed from daylight to tungsten light This change m illumination 
causes a noticeable shift in the hue of the red-purple digit toward 
ted and a shift m the hue of the red digit toward yellow-red 

In scoring the responses to these plates, we used the criterion pievi- 
ously discussed 1 That is, a defect in red-green vision was called 
“classified” when one digit was read coriectly and the other was not 
seen at all or was read mcoriectly When both digits were read coi- 
rectly, when neither was read correctly or when one was read mcoi- 
rectly and the othei was not seen at all, the defect was called “not 
classified ” In short, a “hit and miss” response is necessary m ordei 
to utilize any plate of series 6 as a test for classification of type of defect 
in red-gieen vision It seems reasonable to require a “hit and miss” 
lesponse on at least 50 per cent of the plates used for this purpose 

Table 3 indicates the lesults obtained 

0 

1 The peicentage of deuteranomalous subjects correctly classified 
was deci eased by the use of tungsten illumination For the fifth edition 
the decrease was from 86 to 57 per cent, for the seventh edition, from 
57 to 43 per cent For the ninth edition there was no change Since 
with this type of subjects with defective red-green vision no incorrect 

9 Hard\, Rand and Rittler (footnotes 1 and 4 ) 
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classifications were made, the percentages for which no classification- 
could be made weie proportionately mci eased This result was due 
to the ability of more of the deuteranomalous subjects to read both the 
red and the red-purple digit under tungsten lllummant, when only 
the red digit was seen under daylight Apparently, the hue of the 


Table 3 — Effect of Quality of Illumination on the Differential Classification of 
Deuteianopia and Pi otanopia, Deutcranomaly and Protanomaly* 
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Fifth Edition 




Anomalous trichromasy 






Deuteranomalj 

7 

Daylight 

SO 

0 

14 



Tungsten 

57 

0 

43 

Protanomaly 

5 

Daylight 

SO 

0 

20 



Tungsten 

0 

80 

20 

Dichromasy 






Deuteranopia 

6 

Dnj light 

100 

0 

0 



Tungsten 

100 

0 

0 

Protanopia 

5 

Daj light 

CO 

0 

40 



Tungsten 

40 

20 

40 


Seventh 

Edition 




Anomalous trichromasy 






Deuteranomaly 

7 

Daylight 

57 

0 

43 



Tungsten 

43 

0 

57 

Protanomaly 

6 

Daylight 

40 

20 

40- 



Tungsten 

0 

60 

40 

Dichromasy 






Deuteranopia 

5 

Daylight 

100 

0 

O 



Tungsten 

10D 

0 

0 

Protanopia 

' 6 

Daylgibt 

60 

0 

40 



Tungsten 

0 

20 

80 


Ninth Edition (British Reprint) 



Anomalous trichromasy 






Deuteranomalj 

7 

Daylight 

SO 

0 

14 



Tungsten 

80 

0 

14 

Protanomaly 

5 

Daylight 

CO 

0 

40 



Tungsten 

0 

60 

40 

Dichromasy 






Deuteranopia 

5 

Daylight 

100 

0 

0 



Tungsten 

100 

0 

0 

Protanopia 

5 

Daylight 

60 

0 

40 



Tungsten 

40 

40 

20 


* Analysis of the value of the plates of series 6 of the fifth, seventh and ninth (British 
reprint) editions of the Xshihara test as a means of differentiating types of defective red green- 
vision when the test is administered under daylight and under tungsten light 


red-purple digit was shifted by the yellower illumination into a coloi 
region to which these subjects were more sensitive 

2 The percentage of deuteranopic subjects correctly classified was 
not changed by the use of tungsten illumination All the deuteranopic 
subjects were correctly classified by at least 50 per cent of the plates of 
series 6 when both lllummants were used 
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3 In the classification of protanomalous and protanopic subjects, 
the deleterious effect of the yellower illumination was most strikingly 
demonstrated The result was a decrease m the percentage of correct 
classifications and, more significantly, an increase m the occurrence of 
incorrect classifications In the latter case, the red digit, which was 
not seen by some of the protanomalous and protanopic subjects under 
daylight illumination, was seen under tungsten illumination because 
under this light its hue was apparently shifted toward the yellow by a 
sufficient amount to bring it into a color region to which these subjects 
were more sensitive, whereas the red-purple digit, usually seen by them 
under daylight illumination, was not seen under tungsten light because 
its hue was apparently shifted toward red by a sufficient amount to 
bring it into the color region to which these subjects were less sensitive 
Thus, an incorrect classification of deuteranopia, instead of the correct 
one of protanopia, was more frequently obtained under tungsten light 
than under daylight This result was particularly frequent for the 
protanomalous subjects when tested with all three editions of the 
Ishihara test 

CONCLUSIONS 

In spite of the small number of subjects used in this comparative 
study of the effect of quality of illumination on the results of the 
Ishihara test taken as typical of polychromatic and pseudoisochromatic 
tests the following conclusions seem to be justified when the test is 
incorrectly administered under tungsten light, instead of under daylight, 
as is directed by the author of the test 

1 When tungsten light is used as the lllummant, the performance 
scores attained by all the deuteranomalous and deuteranopic subjects 
tested are higher than when daylight is used The responses of pro- 
tanopic and protanomalous subjects are little affected by this change 
m quality of illumination 

2 A substantial number of deuteranomalous subjects are sufficiently 
aided in giving normal responses by the incorrect use of tungsten light 
to take them out of the class of persons with defective color vision when 
judged by the performance score; that is, their scores fall within the 
normal limits established for daylight illumination 

3 There is a decrease m the number of subjects who are cor- 
rectly classified for type of defective red-green vision when tested under 
tungsten light, as compared with the number so classified when tested 
under daylight, and an increase m the number of protanomalous and 
protanopic subjects who are incorrectly classified 

We wish to stress once more the critical importance of strict obser- 
vance of correct conditions of illumination during the administration 
of polychromatic tests which employ test material seen by reflected light. 



CYCLOFUSIONAL MOVEMENTS 
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I T IS generally lecogmzed that cyclofusional movements of the two 
eyes can occur m the mtei est of maintaining single binocular vision, 
especially m the unnatuial and the forced optical conditions that, for 
example, can be produced m the stereoscope A historical suivcy shows 
that this recognition has come not -without controversy Nagel , 1 it 
seems, was the first to point out that a cyclotoi sional movement took 
place when horizontal lines, observed in the stereoscope, were rotated 
m opposite directions Independently, von Helmholtz 2 found the same 
evidence with an ariangement of prisms when lotating the images in 
the two eyes in opposite directions At the same time, Tiering, J while 
not denying the possibility of such movements, was unconvinced by 
the experiments of Nagel and von Helmholtz, but more especially by 
his own attempts to find such movements with a stereoscope Only 
later, after Nagel had repeated both the experiments of von Helmholtz 
and his own pievious work 4 and had verified the lesults, did Hermg 
find what he consideied to be the weakness of his experiments and 
then accept the evidence for cyclofusional movements 0 

The classic expemnents which demonstrate that cyclofusional 
movements can be enfoiced optically are those of Hofmann and 
Bielschowsky c In these, cards of identical print were used on the 

From the Division of Research in Physiological Optics, Dartmouth Eve 
Institute, Dartmouth Medical School 

1 Nagel, A Das Sehen mit zwei Augen, Leipzig, C F Winter, 1861, p 51 
2 von Helmholtz, H Ueber die Augenbewegungen, Heidelberg Jahrb d 
Literatur, 1865, p 258, Helmholtz’s Treatise on Physiological Optics, translated and 
edited by J P C Southall, Rochester, N Y , The Optical Society of America, 
1924, vol 3, pp 59-62 

3 Hering, E Die Lehre vom binocularen Sehen, Leipzig, Wilhelm Engel- 
mann, 1868, cited in Wissenschaftliche Abhandlungen, Leipzig, Georg Thieme, 
1931, vol 2, pp 56-62, Ueber die Rollung des Auges um die Gesichtshme, Arch f 
Ophth 15 (pt 1) 1-16, 1869 

4 Nagel, A Ueber das Vorkommen von wahren Rollungen des Auges um 
die Gesichtshme, Arch f Ophth 14 (pt 2) 228-246, 1868 

5 Hering, E Der Raumsinn und die Bewegungen des Auges, in von Her- 
mann, L Handbuch der Physiologie, Leipzig, F C W Vogel, 1879, vol 3, p 504 
6 Hofmann, F B , and Bielschowsky, A Der Willkur entzogenen Fusions- 
bewegungen der Augen, Arch f d ges Physiol 80 1-40, 1900, cf pp 20-28 
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two sides of a haploscope Above the center of one card and below 
the center of the other, horizontal lines were drawn On looking into 
the haploscope, one sees a single card of punt with two horizontal 
lines that appear parallel In slowly rotating the cards in opposite 
directions about their centers, it was found that these lines continued 
to appear parallel until the cards had been rotated even by as much as 
5 to 8 degrees, that then they slowly deviated from parallelism and, 
finally, that the print was seen double It is clear that so long as the 
lines appeared parallel with this rotation the eyes must have been 
making cyclotorsional movements at the same rate 

In America, Perry, 7 m 1895, and Stevens, 8 m 1897, described 
methods for measuring cyclofusional amplitudes (the limits of torsion 
through which the targets can be rotated and the print remain single) 
when using a stereoscopic device In 1926 Ames 9 reported experi- 
ments also showing the existence of cyclofusional movements with 
lines and with stereoscopic pictures, and he later suggested that the 
cyclofusional amplitudes be included m any thorough study of ocular 
measurements 10 Verhoeff, 11 however, continued to deny, even until 
the early 1930’s, the possible existence of cyclofusional movements He 
accounted for cyclofusional amplitudes entirely on the basis of Panum’s 
fusional areas That fusional areas do contribute to the cyclofusional 
amplitudes cannot be doubted, 12 and this was recognized by Hofmann 
and Bielschowsky In 1934 Verhoeff repeated Hofmann and Bielschow - 
sky’s experiment with improved apparatus and verified their results 
completely 

Using a telescope to observe distinctive markings on the iris, 
Brecher, 13 m 1934, reported measuring the actual cyclorotations of 

7 Perry, C H Rotation in Oblique Astigmatism, Ophth Rec 5T75-178, 
1895-1896 

8 Stevens, G T The Directions of the Apparent Vertical and Horizontal 
Meridians of the Retina, Arch Ophth 26 181-203, 1897 

9 Ames, A , Jr Cyclophoria, Am J Physiol Optics 7 3-38, 1926 

10 Ames, A , Jr , and Gliddon, G H Ocular Measurements, Tr Sect 
Ophth , A M A , 1928, pp 102-175 

11 Verhoeff, F (or) A Description of the Reflecting Phorometer and a Dis- 
cussion of the Possibilities Concerning Torsions of the Eyes, Tr Am Ophth Soc 
8.490-503, 1899, ( b ) A New Instrument for Measuring Heterophona and the 
Combining Power of the Eyes, Bull Johns Hopkins Hosp 10:87-92, 1899, (c) A 
Theory of Binocular Perspective and Some Remarks upon Torsions of the Eyes, 
Ann Ophth 2 201-229, 1902, ( d ) Cycloduction, Tr Am Ophth Soc 32:208-228, 
1934 

12 Tschermak, A Augenbewegungen, in Bethe, A , von Bergmann, G , 
Emden, G , and Ellmger, A Handbuch der normalen und pathologischen Phvsi- 
ologie, Berlin, Julius Springer, 1930, ^ol 12, pt 2, pp 1001-1094 

13 Brecher, G A Die optokinetische Auslosung \on Augenrollung und 
rotatoricchem N\stagmus, Arch f d ges Physiol 234.13-28, 1934 
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the eyes m haploscopic cycloduction tests Against this, however, m a 
brief and incomplete note, Beasley and Peckham, 11 when using a similar 
technic, reported that no actual torsions could be observed 

No longer is theie any question that cyclofusional movements can 
be enforced Evidence has also been produced to show that parallel, 
or conjugate, torsional movements (as against the opposing, or dis- 
junctive, torsional movements imolved in cyclofusional amplitudes) 
can, under appropriate conditions, be induced optically, 15 and even 
optokmetically 13 These studies, however, do not include the parallel 
compensatory torsions that accompany changes in positions of the head 
and body, movements which aie thoroughly covered in the literature 
m other connections 4 

All experiments dealing with enforced cyclofusional movements 
involve the use of similar patterns m a stereoscope or haploscope or 
of prism and mirror devices, by which the image for one eye can be 
rotated about its optic axis with respect to the image of the other eye 
The essential facts regarding these movements may be briefly sum- 
marized as follows There is a small lag in the cyclotorsions of the 
eyes behind the actual torsions of the images, and hence these move- 
ments are to be considered delayed and relatively slow movements 
The amplitude within which the ocular movements can accompany the 
torsions of the targets varies greatly with the amount of detail m those 
patterns, being least for a single horizontal line and at a maximum 
for print or for stereoscopic pictures A single vertical line has not 
been considered suitable on account of the influence of stereopsis, 
which makes it appear inclined toward or away from the observer 
Cyclofusional movements, like the other fusional movements, are 
subject to training, have residual tendencies after a movement in one 
direction, show varying reaction times and vary with the individual 
subject The two eyes make essentially equal but opposite cyclotor- 
sions, even though only the image of one eye is rotated, 0 a fact indi- 
cating that the innervations leading to those movements are supplied 
equally to the two eyes Herzau 10 showed, moreover, that the cyclo- 
fusional movements as measured by the amplitudes were independent 
of an enforced vertical divergence of the two eyes and that, therefore, 
these movements arise m an independent muscular synergy 

One concludes, then, that in addition to the apparent torsional 
movements that occur according to Listing’s law, or those parallel reflex 

14 Beasley, W C, and Peckham, R. H An Objective Study of Cyclotorsion, 
Psychol Bull 33 741-742, 1936 

15 Noji, R. Ueber optisch erzwungene parallele Rollungen der Augen, Arch 
f Ophth 122 562-571, 1929 

16 Herzau, W Ueber das Verhaltms von erzvvungener Vertikaldivergenz und 
Rollung bei der Fusion, Arch f Ophth 122 59-74, 1929 
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cyclotorsional movements that tend to compensate for inclinations of 
the head and body, or those changes m torsion associated with con- 
vergence and elevation and depression of the eyes, the external muscles 
of the eyes can cooperate in the interest of maintaining binocular single 
vision to provide cyclotorsions about the visual axes, which may 
lemain fixed These movements fall into the category of reflex move- 
ments, characterized by Hofmann 17 as “psycho-optical” reflexes in that 
they depend on the attention of the observer and yet when that atten- 
tion is given they act as reflex movements and can be neither induced 
nor suppressed spontaneously 18 

In the present paper, a series of experiments will be described 
which provide a new contribution to knowledge of the nature of these 
movements 19 All the evidence from these experiments shows that 
cyclofusional movements of the eyes take place in the interest of fusion 
more freely than has heretofore been realized These movements are 
determined in the mam by the type and orientation of the configura- 
tions in the visual field, especially by the vertical contours of the con- 
figuration and, to a small extent, by attention In complex fields of 
contours demanding torsions of different amounts, these movements 
tend to be a compromise of the antagonistic compulsions to fusion 

Suppose, as is illustrated in figure 1, that the two eyes are fixating 
a line which is perpendicular to the visual plane, and suppose, furthei, 
that this line appears precisely vertical to the observer — vertical m the 
sense that the top does not appear nearer or faither away than the 
bottom This means, then, that the images of this line fall on meridians 
of the letmas of the two eyes which are stereoscopically zero, that is, 
the horizontal disparity between the images of any point on the line 

17 Hofmann, F B Die Lehre vom Raumsmn, in Graefe, A , and Saennsch, T 
Handbuch der gesamten Augenheilkunde, Berlin, Julius Springer, 1925, vol 3, 
chap 13, p 312 

18 W Feilchenfeld (Ueber die Wilkurhchkeit der Augenbewegungen msbeson- 
dere der Rollung der Augen, Klin Monatsbl f Augenh 88 514-517, 1932) believes 
the evidence is still inconclusive that torsional movements can never take place 
voluntarily 

19 The experiments were part of a study of the space eikonometer, in 

which it was lecognized that cyclotorsions of the eyes could interfere with the 
measurement of meridional aniseikonic errors at oblique axes The literature 
referred to m this study is as follows (a) Ames, A , Jr The Space-Eikono- 
metcr Test -for Aniseikonia, Am J Ophth 28 248-262, 1945 (b) Ogle, IC N 

Association Between Aniseikonia and Anomalous Binocular Space Localization, 
Arch Ophth 30.54-64 (July) 1943 (c) Ogle, IC N, and Madigan, L F 

Astigmatism at Oblique Axes and Binocular Stereoscopic Spatial Localization, 
ibid 33 116-127 (Feb ) 1945 (d) Bunan, H M , and Ogle, IC N Meridional 
Aniseikonia at Oblique Axes, ibid 33 293-309 (April) 1945 (c) Ogle, IC N 

Thcon of Space-Eikonometer, J Optic Soc America 36 20-32, 1946 
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is zero These mendians in the strictest functional sense are, therefoie, 
said to be corresponding meridians 

Now, if the line is inclined with the top neaier to the obseiver, 
the retinal images are no longer vertical, but each is deviated in a rotary 
sense m an opposite direction about the axis of fixation (see insert, fig 1 ) 
The line will appear inclined in space because of the stereoscopic 
response to the horizontal disparities between the images of the two 
eyes which exist for all parts of the line except the point of fixation 
The total angular deviation between the images in the two eyes will 
be designated as a declination and indicated by 8 The term “declina- 



Fig 1 — Perspective drawing illustrating the disparities introduced by an 
inclined line m space and the equivalent rotation of the images of the tv. o ej es 

tion,” which was coined by Stevens, 20 is used here to designate the 
total angular deviation between the images of the two eyes measured 
from those meridians of the eyes which determine the stereoscope 
vertical 

The angle of inclination, i, of the line, measured from the vertical, 
is i elated to the angle of decimation, 8 by 

b (1) 

tan i = — tan 5 
2a 

where b is the visual distance and 2a is the mterpupillary distance 

20 Ste\ ens, G T A Treatise on the Motor Apparatus of the Eye, Phila- 
delphia, F A Da\is Company, 19p6 
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and where b is large as compared with a 19c The tabulation which 
follows shows approximate values of 8 for various inclinations of the 
line, computed from this formula for a visual distance of 2 meters 
and for an mterpupillary distance of 64 mm It will be seen that 


i 

0 

i 

5 

L 

0 

0° 

0 00° 

20° 

0 60° 

40° 

1 40° 

5° 

0 14° 

25° 

0 76° 

45° 

1 66° 

10° 

0 28° 

30° 

0 94° 

30° 

1 90° 

15° 

0 44° 

35° 

1 14° 

55° 

2 36° 


small angles of declination, 8, will be associated with 1 datively large 
angles of inclination, i Even an inclination of 10 degrees will be 
associated with a decimation between the retinal images of only 0 3 
degrees The apparent magnitude of the inclination for a given decima- 
tion will, of course, be greater as the visual distances increase 

In normal circumstances, and provided the positions of the eyes 
lemain unchanged, the inclination of the line for a given 8 should 
be correctly seen m stereoscopic peiception If, however, owing to a 
fusional compulsion from the disparate images of the line, a cyclotoi- 
sional movement of t, degrees occurs (m figure 1, an mcyclotorsional 
movement), to bring the images nearer corresponding meridians, the 
effective decimation, 8, will be reduced, and even eliminated Then 
the inclined line would (or would tend to) appear vertical 

This is exactly what happens if a long white thread uniformly 
illuminated is inclined in the median plane and observed through unlike 
apertures m a dark room where no empiric clues or motives for spatial 
localization are evident Only as the angle of inclination becomes large 
will the thread appear inclined, and even then only by a small degree 
Moieover, if, in addition, a horizontal white thread is stretched in the 
field of view along the axis of rotation of the inclined thread, the 
latter does then appear inclined, though perhaps not to the full extent 
At times, with these two lines, the perception will seem confused and 
unsteady A cyclofusional movement in this case that would reduce 
the decimation between the images of the inclined line would also intro- 
duce a declination between the images of the horizontal line, which, 
m turn, would exert a compulsion for a torsion m the opposite direc- 
tion Thus, the addition of the horizontal line dampens or stabilizes 
the degree to which cyclofusional movements can overcome the decima- 
tion between the images of the inclined line 

Such subjective experiments are unsatisfactory and it is almost 
impossible to eliminate the empmc factors of varying brightness and 
change in angular size, which increase the more the line is inclined 
Furthermore, one is restricted m the degree of inclination that can be 
obtained without the subjects seeing the frame which supports the 
line To overcome these difficulties m the experiments to be described, 
all configurations used in the field of Mew w r ere fixed m a \ertical 
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position, and the declinations between the images were introduced 
optically 

The optical device, which will be designated as the geared unit, 10 
consists of two matched, meridional size (afocal magnifying) lenses 
that are mounted m geared rings The dimensions of the two rings 
are such that the teeth mesh and the separation of the lenses (which 
are 44 mm in diameter) will correspond to an average interpupillary 
distance When activated by a small pinion alined to one of the rings, 
the two lenses will then rotate equally but in opposite directions A 
suitable drum attached to the shaft of the pinion is calibrated to read 
directly the change in decimation for vertical (and horizontal) lines 
m tenth of a degree The drum reads zero when the axes of the lenses 
are parallel and vertical 

A meridional size lens magnifies the image seen through it in one 
meridian only and consequently will introduce rotary deviations of the 
images of all lines in space not parallel with or perpendicular to the 


v V 



Fig 2 — Illustration of how the geared meridional size lenses introduce a rotar> 
deuation between the images of vertical and horizontal lines 

meridian of magnification When the axis of the lens is placed 
obliquely, the images of vertical and horizontal lines will always be 
deviated toward the meridian of magnification, almost equally but in 
directions opposite each other (scissors effect) (fig 2) The magnitude 
of the declination angle, S, between the images of the vertical lines 
(and horizontal lines, though the decimation will be in an opposite 
direction) -will be related to the angle 0, through which the two 
geared lenses haA r e been rotated, by 

M — 1 (2) 

tan o = 2 sm 20 

M + 1 

where M is the magnification of the lenses 21 Foi most of the experi- 
ments 2 per cent meridional size lenses were used Foi small angles 

21 Ogle, K N Meridional Magnifying Lens Systems in the Measurement 
and Correction of Aniseikonia, J Optic Soc America 34 302-312, 1944 
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of rotation, 8 is approximately 0 034 degree per degree ©, with a 
maximum 8 (when © = ± 45°) of about 1 1 degree If the lenses 
are rotated, so that the axes converge above the unit, the decimation 
of the images of the vertical lines (8 V ) will be taken as positive, if 
rotated to conveige down, it will be taken as negative No size differ- 
ences between the images of the two eyes will be introduced by the 
unit in the vei tical oi the horizontal meridian On a special lens-testmg 
instrument 22 these units wei e calibrated cai efully, not only f oi the 
distance at which they were to be used before the eyes but also for the 
particular viewing distance used 

In the series of studies to be described, the nature of the cyclo- 
fusional movements in any given experiment will be deduced from the 
data that depend on the stereoscopic perception of certain test configu- 
rations in the field of view as influenced by the introduction of decima- 
tions The investigation is in three parts, dealing with (1) the deter- 
mination of the steieoscopic tlnesholds to changes m decimation, (2) 
the determination of the apparent orientation of the test configurations 
as perceived stei eoscopically and (3) the statistical results of a 
measurement obtained on neaily 400 subjects with a fixed (space 
eikonometer) test configuration 

For the special studies m the investigation, 3 subjects were used, 
whose oculai characteristics aie summarized in the following tabulation 


Subject 

Uncorrected 
Visual Acuitj 

Refractive Error 
(Subjective Measurement) 

Heteroplioria 
at 6 Meters 

P D * 
mm 

V J E 

R E 20/15 

L E 20/15 

+ 0 12 D c>l , ax 160 
+ 0 12 D cyl , ax 180 

1J4A exoplioria 

62 

N W 

R E 20/15 

L E 20/15 

+ 0 25 D spli 
+ 0 25 D sph 

M A exoplioria 

y 2 A RH t 

60 

K N O 

R E 20/15 + 

L E 20/15 

+ 0 25 D spli — 0 25 D cyl , ax 25 
+ 0 25 D sph — 0 12 D cyl , ax 10 

J4A esophoria 
% A RH t 

64 


*PD indicates interpupillary distance 
t RH indicates right hyperphoria 


The greatei pait of the data were taken by the first and last subjects, 
who were trained in making stereoscopic obseivations 

STEREOSCOPIC THRESHOLDS TO INCLINED SPATIAL CONFIGUR- 
ATIONS AND RELATION TO CYCLOFUSIONAL 
MOVEMENTS OF THE EYES 

APPARATUS AND METHOD 

In all determinations the head of the observer was held fixed with a suitable 
head rest and a wax bite (fig 3), which prevented depth discrimination by the 
parallax associated with head movements Directly m front of the observer, 
at a distance of 3 meters, a rigid wooden square frame (15 meters on a side) 
was set up in the vertical position with its plane at right angles to the median plane 
of the observer, and was centered with respect to that plane and at the level of the 

22 Ogle, K N, and Ames, A, Jr Ophthalmic Lens Testing Instrument, 
J Optic Soc America 33 137-142, 1943 
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eyes of the obsener The various test configurations used in the experiments 
were supported within this frame Suitable fluorescent or Lumilme lamps, 
screened from the observer, illuminated the configurations uniformly The test 
elements u’ere seen against the background of a black \el\ct cloth, which had been 
stretched tightly over a frame to prevent wrinkles All details on the cloth, such 
as lint, which might be seen in binocular vision were also renuAed, so that the 
configurations would then be seen against a uniform black, shadowdess background 
Suitable screens and apertures restricted the field of view of the subject to the area 
ot the fixed frame The geared unit u'as suitably mounted before the eyes 

With these experimental conditions, in which insofar as possible, all empiric 
clues to depth perception are eliminated, measurements of the threshold of the 
subject to changes in decimation principally as a function of stereoscopic acuitj 
are carried out under optimal conditions and can be made with great accurac> 
In the majority of the experiments described here, changes in declination and 
measurements of cyclofusional movements were under 1 degree Ordinarily 
cvclotorsions of this magnitude cannot be easily measured with an> precision 



Fig 3 — Perspective drawing of the apparatus used 


The method of constant stimuli, which is regarded as the most reliable of the 
three standard psychophysical methods, was used for determining the stereoscopic 
thresholds, and therefore the sensitivities, in these experiments 23 This method as 
applied to the present investigation was as follow's The subject was presented, in 
a series, a large number of views of the configuration seen through the geared unit, 
which was set for any one of five steps of change in decimation, chosen in random 
order These five steps had been selected beforehand within a range of 
changes m decimation at the limits of which the subject ahvays responded 
correctly A shutter device when lowered before one eye interrupted binocular 
observation of the configuration, though a small hole in the shutter permitted 
binocular fixation at the center Changes in the declination unit were ahvajs 
made when the shutter was down During the exposure the subject had onlj to 

23 For a more detailed description of this method as applied here see a 
previous article (Stereoscopic Sensitivity to the Space-Eikonometer, Arch Ophth 
34 303-310 [Oct ] 1945) 
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judge whether the configuration was inclined and whether the top was nearer or 
farther He was asked to guess if in doubt Normal ocular movements were 
permitted while the judgment was being made The exposure was usually limited 
to less than two seconds 

From the percentages of the judgments m each category of the change m 
decimation for which the top of the configuration appeared “nearer” (or “farther”) 
a typical psychometric curye was obtained Examples are shown in figure 4 
From this curve, as is customary, the measure of the threshold of the subject to the 
stimuli is taken as the standard deviation (a), which is arrived at by statistical 
methods 23 That decimation for which 50 per cent of the judgments were “top 
farther away” and 50 per cent were “top nearer” indicates the most probable 
declination between the two eyes for which the test configuration appeared truly 
vertical At this setting of the geared unit the judgments were pure guesswork, 
and the distribution found was due solely to chance At those decimation settings 
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DECLINATION INTRODUCED DECLINATION INTRODUCED 

Fig 4 — Illustration of typical psychometric curves ffiund in determining the 
stereoscopic thresholds to changes in declination between the images of the two 
eyes as seen in an apparent inclination of the test elements m a fore and aft 
sense, for three different test configurations Data for V J E 


corresponding to the more extreme ends of the curve the subject responded with 
nearly 100 per cent certainty Between the declination for the 50-50 point and the 
declination for the upper limits the proportion of judgments varied from that due 
chance to near certainty From this curve, the threshold of response can be read 
off directly, depending on what percentage of certainty one chooses to consider 
as the threshold decimation 

It must be borne in mind that, while this method of determining thresholds is 
considered preferable to others, it demands constant attention on the part of the 
subject and an unvarying criterion of judgment Moreover, care must be taken 
that the results are not influenced by such factors as fatigue and distractions 

The six types of combinations of configurations used (a seventh having been 
studied previously 23 ) are illustrated m figure 5 These are (A) two points of 
light situated vertically, (B) a single vertical line, (C) a vertical line combined 


PERCENT CERTAINTY 
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with an oblique cross, ( D ) a vertical line combined with a horizontal line, (£) 
an oblique cross combined with a horizontal line and, finally, (F) an oblique cross 
combined with both a vertical and a horizontal line 


k 


k 


; * : 

i i 

L J 

A TWO VERTICALLY 
SEPARATED 
POINTS OF 
LIGHT 



0 SINGLE VERTICAL 
LINE ONLY 



C VERTICAL LINE 
COMBINED WITH 
AN OBLIQUE 
CROSS 



D VERTICAL LINE 
COMBINED WITH 
A HORIZONTAL 


LINE 



E AN OBLIQUE 
CROSS COMBINED 
WITH A 
HORIZONTAL 
LINE 



F AN OBLIQUE 
CROSS COMBINED 
WITH BOTH A 
VERTICAL AND 
HORIZONTAL LINE 


Fig 5 — Configurations used m a study of stereoscopic thresholds to changes 
in declinations between the retinal images of the two eyes and of the influence 
of cyclofusional movements 

A represents two vertically separated points of light, B, a single vertical 
line, and F, an oblique cross combined with both a \ertical and a horizontal line 
combined with a horizontal line, E, an oblique cross combined with a horizontal 
line, and F, an oblique cross combined with both a \ ertical and a horizontal line 


Table 1 — Results of Experiments to Find Appai cut Stereoscopic Thresholds to 
Changes m Decimation Betivecn the Images of the Two Eyes 
for Various Configutattons * 


Standard Pcviations, Degrees 


Configuration 

A Point sources of light separated vertically 50 cm 
(range in seven separate experiments) 

The two point sources combined with a horizontal 
luminescent line 
B Vertical luminous line onlj 
Vertical white cord only 
Vertical white rope only 

C Vertical white rope and oblique cross (white cord) 

D Vertical white rope and horizontal white rope 
Vertical white string and horizontal white rope 
Vertical white rope and horizontal white string 
Vertical white rope and horizontal red string 
Vertical white rope and horizontal blue thread 
Vertical white rope and horizontal blue thread strand 
E Oblique white rope cross and horizontal white rope 

Oblique white string cross and horizontal white rope 0 109 0 120 0 112 
Oblique white thread cross and horizontal white rope 
Oblique white rope cross and horizontal white string 
Oblique white rope cross and horizontal whito thread 
P Vertical white string, oblique white cross, horizontal 
white rope 

Vertical red string, oblique white cross, horizontal 
white rope 

Vertical blue string, oblique red cross, horizontal 
white rope 


V J E 

N IV 

K N O 

0 27S 0 5G0 

0 344 0 54S 

0 300 0 552 

0 100 0 242* 



0 270-0 700 



0 440 0 770 



0 450 

0 272 

0 304 

0 097 



0 050 

0 0G7 

0 059 


0 091 0 132 

0 106-0 110 

0 04Sf 

0 040 

0 040 

0 019 

0 006 

0063 

OOSO 

0090 

0104 

0128 

0 1S7 

0 064 

0 0S3 


0 074 

109 0 120 0 11 

o 

0 116-0 111 

OOOGt 


0 079 

0 091 


0118 

0 097 


0 063 



0100 

0 091 


0 070 

0 07C 


0106 


* The values given are the standard deviations (er) m degrees of decimation derived from 
the psychometric data as obtained with the method of constant stimuli 
t Psychometric curve is shown in figure 5 
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RESULTS 

The principal lesults of the various tests are piesented in table 1 
Typical psychometric curves for three experiments for one observer 
aie illustrated in figure 4 The results can be summarized as follows 

A Point Light Somces — With the room completely darkened, 
two points of light were arranged vertically (fig 5 A) Each point 
light source was obtained by adjusting m a suitable housing a small, 
6 volt lamp behind a pinhole m a small piece of lead foil The housings 
were attached to a vertical rod so that not only would the two point 
sources be vertical and centered m the frame but their separations 
could be changed The lights were adjusted for equal color and 
brightness By means of a double throw tap key the two lights could be 
exposed for only short intervals When they were not exposed for 
judgment on the part of the observer, another point source of light m 
the center would become automatically visible This light provided a 
point foi binocular fixation when the test stimuli were not exposed 

The results showed the stereoscopic threshold to changes m the 
decimation between the images of the two eyes to be somewhat variable, 
but on the average it was a little under 0 5 degree Strangely, how- 
ever, when a definite decimation beyond the midpoint previously found 
was introduced at the beginning of a series, and the point light sources 
were continuously observed and ocular movements peimitted before 
the run was begun, it was found that the new psychometric curve 
obtained was almost identical with the previous curve, with no evi- 
dence of the displacement of the midpoint that would be expected This 
failure of the curve to shift was early designated a “compensation,” 
either psychologic (a change m the subjective criterion of vertically) 
or physiologic (a disjunctive cyclotorsion of the eyes) Either change, 
however, would be for the purpose of keeping the apparent position 
of the lights vertical Physiologically, this could only mean that the 
images are kept nearest corresponding retinal meridians of the two 
eyes It is important to point out, however, that this “compensation” 
did not take place if the change m decimation was much greater than 
r t 1 degree, for beyond this no psychometric curve could be obtained 
at all Nor did this compensation occur consistently without fixating 
ocular movements during the period of observation Changing the 
separation of the points of light from an angular size of 2 degrees to 
one of 11 degrees did not affect the threshold significantly 

In view of the subsequent experiments, there is little question but 
that the compensatory effect is due to a cyclofusional movement of 
the eyes to correct the decimation (disparities) between the images 
and to bring them to coi responding retinal meridians With each expo- 
sure of the points of light for judgment, a compulsion for fusion must 
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exist, but since the exposure is relatively bnef and the cyclofusional 
movements for such stimuli are slow, it is possible to obtain con- 
sistent judgments within a ceitam langc Obviously, however, -with this 
play, back and foith, during the series of different declinations that 
weie introduced, the apparent steieoscopic threshold of discrimination 
found would be expected to be lelatively high 

B Single Cenhal Vo heal Line — Substituting a veitical plumb line 
ot either cord 01 lope for the points of light (fig 5 B) did not maten- 
ally change the results The “compensation” effect occurred more 
easily, but the time of exposuie needed foi a judgment decreased, and 
the threshold remained only slightly less than that for the point light 
sources for all 3 subjects 

C Vo heal Line and Oblique Ciois — By adding to the central 
veitical line an oblique cross consisting of intersecting white cords 
attached to the coiners of the frame, the situation is slabdmed (fig 5 C) 
It has been shown geometrically that the apparent inclination of an 
oblique cross should itself be unaffected by a mendional sme lens placed 
at an oblique axis before one eye 18e In these experiments, therefore, 
changes in the adjustment of the geared unit will not themselves directly 
affect the orientation of the cross This follows because equal decima- 
tions of the images of the two arms of the cross are introduced by lenses 
for both eyes 24 Howevei, a disjunctive cyclotorsion of the two eyes, 
and therefore of the images with respect to the retinas, would cause 
the plane of the cross to appeal inclined Thus, in this experiment the 
apparent inclination of the vertical line relative to the plane of the 
cioss was the criterion of judgment 

The threshold value of the stereoscopic response was i educed to 
a declination of about 0 1 degree, and little or no “compensation” was 
found It is clear that a cyclofusional movement to reduce the declina- 
tion between the images of the vertical line would inti oduce declinations 
on the cross, which, in turn, would constitute stimuli foi a movement 
in the opposite direction The cross, therefore, stabilizes the 
movements 

D A Veitical Line and a Honzontal Line — Here the cross is 
removed, and a single honzontal cord is stretched across the frame and 
used with the vertical cord (fig 5 D) It should be noted that several 
weights of cords were used for both lines 

With this configuration, it must be remembeied that the geared 
unit introduces a declination between the images of both vertical and 
horizontal lines, though the images are deviated in opposite directions 

24 This follows from the fact that the declinations of the images of any two 
lines at right angles will be equal but opposite m direction In the geared unit, these 
will be equal in the two eyes, and hence the cross will itself be unaffected 10 
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The two compulsions for a cyclofusional movement would, therefore, 
be antagonistic If the fusional movement were to offset the hori- 
zontal deviation entirely, then the decimation between the images of 
the vertical line would be increased to twice that introduced by the unit 
itself, and the vertical line should appear inclined nearly twice as much 
One would expect, then, the “apparent” threshold of stereoscopic dis- 
crimination to be one-half as large as it would if no cyclofusional 
movement had occurred 

When the subject concentrated his attention on the horizontal line 
by looking back and forth along it and then made his judgment, the 
threshold was, indeed, reduced to nearly one half One must note, 
however, that there was a tendency for lower “apparent” thresholds 
with weaker (of less contrast) horizontal lines, indicating that the com- 
pulsion for a cyclofusional movement had been reduced In general, 
one would expect a compromise between the two stimuli for cyclo- 
fusional movements, the resultant depending on the relative degree 
of contrast and the attention of the subject and, also, on the physiologic 
“preference” for the correction of one type of decimation rather than 
another 

E An Oblique Cross and a Horizontal Line — Here, the oblique 
cross was substituted for the vertical line and used with the horizontal 
line (fig 5 E) The subject was again asked to concentrate on the 
horizontal line and then to judge whether the cross was inclined in 
space, with the top nearer or farther away The cross can appear inclined 
only when a disjunctive cyclotorsion of the images of the two eyes 
has taken place Again, the threshold was of the order of 0 1 degree, 
and this shows that a cyclofusional movement had occurred in the 
direction of correcting the decimation of the images of the horizontal 
line 

F Oblique Cross Combined with a Vertical and a Horizontal Line — 
A vertical line added to the configuration used m the preceding experi- 
ment (fig 5 F) introduced another antagonistic compulsion to fusion. 
However, the vertical line appeared inclined with respect to the plane 
of the cross, with a threshold to change in decimation of, again, about 
0 1 degree Here, the oblique cross and the horizontal line would 
dampen any cyclofusional movement to correct the decimation of the 
images of the vertical line, so that the threshold would tend to be 
uninfluenced by any cyclotorsion 

Comment — The proof that the phenomena associated with changes 
in decimation between the images of the two eyes, as they have been 
described, are due to cyclofusional movements and not to a psychologic 
change of criterion is in the experiments (1) with the configuration 
of a vertical and a horizontal line, in which the apparent threshold is 
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1 educed to the oidei of one half, and (2) with the oblique cioss and 
the horizontal line, in which if the cioss appeals inclined a c>clotorsion 
must have taken place 

STEREOSCOPIC PERCEPTION OF INCLINED CONFIGURATIONS 
AND CYCLOFUSION AL MOVEMENTS 

INCLINED CONFIGURATIONS 

The sensitivity experiments weie unsatisfactoiy in the sense that 
quantitative information was not found about the specific apparent 
inclination of a given configuration as influenced by the decimation 
inti oduced 

However, m ordei that these data may be found, caie must be 
taken as to how the experiments are set up For example, suppose 
that within the supporting frame of the instalment an innei -wooden 
frame is mounted so as to be rotatable about a honzontal axis m the 
plane of this fiame and on the level of the subject’s eyes A suitable 
scale and indicatoi provide the means foi knowing any given inclina- 
tion of the inner frame The inclination is taken as positne when 
the frame inclines back at the top Within the innei frame a -white 
cord is stretched between the centers of the top and the bottom membei , 
so as to he in the median plane of the subject and to have the same 
inclination as the frame A white cord is then sti etched in the axis 
of rotation of the frame The configuration is then the same as that 
shown in figure 5 D except that the line which was \ ei tical can now 
actually be inclined in space The inclination of the fiame can be 
adjusted by the subject by means of a hand wheel and cords 

The procedure was to introduce a given vertical declination between 
the images of the two eyes and then have the subject adjust the central 
cord so that it appeared truly vertical Whenevei possible, the subject 
was asked to lower the shutter when making the adjustments, so as to 
eliminate any kinesthetic influence of the moving line The setting 
made by the subject was recorded by an assistant From this incli- 
nation, the coi responding decimation, S, between the images of the two 
eyes for this inclination was then calculated from the foimula 

tan i = ( 2a tan 5)/£> 

where, again, t is the angle of inclination, 2a the intei pupillary dis- 
tances and b the visual distance 

Table 2 and figure 6 illustrate typical data obtained foi the 8, calcu- 
lated from the inclination of the line which appears vertical for vanous 
decimations introduced In the figure, the decimation measured is 
plotted on the ordinate, and the decimation introduced by the geared 
unit, on the abscissa It will be noted that the measured decimation 
from the inclined line is twice that introduced Clearly, then, cyclo- 



Table 2 — Typical Data * Showing a Cyclofusional Movement of the Eyes Due to 
the Compulsion to Fusion on a Horizontal Line When Decimations 
Are Introduced by Meridional Size Lenses 


Declination Introduced, 
Degrees 

( 6 u ) 

Inclination 
of Line, Degrees 

O) 

Equivalent Declination 
(Computed), Degrees 
(Sm) 

+0 84 

—40 7 

—152 

+0 67 

—28 3 

-0 99 

+0 51 

—20 0 

-0 66 

+0 34 

—12 3 

—0 39 

+0 17 

— 20 

—0 06 

000 

+ 45 

+014 

' 000 

+ 78 

+0 25 

—017 

+17 4 

+0 57 

-0 34 

+25 4 

+0 85 

—0 61 

+33 7 

+120 

-0 67 

+391 

+146 


* The values are the degrees through which a line must be inclined fore and aft m space 
ito appear truly vertical (data obtained from K N 0 ) 



Fig 6 — Typical data from the inclination of a vertical line in space adjusted 
for the apparent stereoscopic vertical when declinations between the retinal 
images of the two eyes are introduced by optical means The 2 1 ratio indicates 
uiat cyclofusional movements have occurred which entirely eliminate the 
•decimation between the retinal images for a horizontal line 
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fusional movements must have occuued to eliminate entirely the decli- 
nation between the images of the horizontal line However, when the 
central line appeared vertical there would be no decimation between 
its images m the two eyes, and hence it would exert no antagonistic 
compulsion to fusion 

While interesting, this experiment does not tell what the cyclofusional 
movement would be on the vertical and the horizonal line when a 
decimation on each is intioduced by the geared unit, for, obviousl), 
as the line is inclined to appear vertical in the experiment the compulsion 
to fuse the declination between its images decreases and the only com- 
pulsion is exerted by the horizontal line One would anticipate, 
therefore, a 2 1 ratio between the decimation measured and that 
indicated by the drum on the geared unit 



Fig 7 — Perspective drawing of modified apparatus showing a bead device, bj 
which the apparent stereoscopic vertical could be determined 

The problem, then, was to find a device which would permit one 
to establish the apparent stereoscopic veitical (stereovertical) m a 
given experiment without that device itself introducing a measurable 
compulsion to cyclofusional movements It was found that two 
separated pearl beads on a black thread attached in the rotatable frame 
previously described might be used However, even the black thread 
itself was visible in many positions of the frame, and this was found 
to exert a compulsion for a cyclofusional movement 

The apparatus was therefore enlarged, so that the beads would be 
seen by reflection m a half-silvered mirror set up m front of the decima- 
tion unit (fig 7) The beads were supported on a black thread attached 
to the top and bottom of a narrow wooden frame, which was pivoted so 
as to rotate about a horizontal axis at the level of the subject’s eyes. 
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The distance of this frame vas such that the images of the beads were 
seen stereoscopically at the same distance as the distance of the frame 
supporting the test elements of the apparatus The beads were 
independently illuminated and seen against a black background If 
the experiments were conducted in a half-darkened room, the thread 
supporting the beads could not be seen As compared with most of 
the test configurations used, the beads themselves exerted only an 
insignificant compulsion for cyclofusional movements 

To reduce further a possible compulsion to fusion on the beads, a 
timing device was placed in the electrical circuit of the lamps so that 
the beads would be seen intermittently for only a second at a time, 
with a one second “off” interval By means of a hand wheel and cords, 
the subject could adjust the inclination of the frame and therefore 
that of the beads As before, the angle of inclination was taken as 
positive when the beads were inclined back (away) at the top, m 
order that the corresponding decimations of the images m the" two 
eyes would be positive The test configurations themselves (except 
where noted) were then fixed vertically m the central frame 

The procedure m a given experiment was simply to introduce a 
decimation between the images of the two eyes by means of the 
geared unit 25 and to instruct the subject to turn the hand wheel to 
adjust the beads until they appeared vertical (or, what is equivalent m 
this case, equally distant from him) The actual inclination of the cord 
supporting the beads was then read from the scale attached to the 
frame From this measurement the equivalent decimation was then 
computed, as previously indicated 

The suitability and precision of the technic of using the beads m 
this modified apparatus are shown m three fundamental experiments. 
First, a single horizontal line only is used The decimation unit intro- 
duces equal decimations, though opposite in direction, m the vertical 
and the horizontal meridian If no cyclofusional movement occurs to 
reduce or eliminate the decimation of the images of the horizontal line, 
then the actual inclination of the beads should only be such as to offset 
the vertical decimation introduced by the geared unit If, however, 
a cyclofusional movement of the eyes does occur and eliminates the 
decimation of the images of the horizontal line, then the actual incli- 
nation of the beads should be such as to offset twice the decimation 
between the images for the vertical meridian The results, as shown 
m table 3 and figure 8, show that this cyclofusional movement has 
occurred to the full extent 

25 It was often noted that if one observed a configuration when a declination 
had been introduced the subjective impression was that the vertical contours 
were vertical But when the beads were then adjusted so that they appeared 
vertical, these contours appeared definitely inclined 
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In the figuie, the declination angle introduced by the geared unit 
is plotted on the abscissa, while along the axis of ordinates are plotted 
the corresponding decimations between the images of the two eyes 

Table 3 — Typical Set of Data Showing the Meastucd F a heal Decimation Between 
the Images of the Two Eyes as Measured by the Inclination at Which 
Tzvo Separated Beads Were Set so as to Appear Vertical 
When Declinations Woe Introduced Between 
the Images f 


Horizontal Lino Only 


Vertical Lino Only 


Oblique Cross Only 


Declination 

Introduced, 

Degrees 

(5u) 

+0 80 
+0 60 
+0 40 
+0 20 
—0 20 
—0 40 
—0 60 
—0 80 


Inclination 
o£ Beads, 
Degrees 


—421 ± 1 7 
— 31 G -4- O 7 
—21 7 1 1 

—10 9 ± 1 2 
+13 1 ± 0 4 
-4-212d;0S 
+34 2 ± 1 1 
+41 3 d: 0 7 


\ r 

Corre 

spondlng 

Declination, 

Degrees 

(5b) 

—1 66 
—1 06 
— 0G7 
—0 32 
+0 30 
-4-0 65 
+1 17 
+LG2 


Inclination 
ol Beads 
Degrees 


— 2 2 ± 0 1 
— 1 7 ± 0 2 
—19 

— 2 3 ± 0 G 
— 1 7 ± 0 1 
+1 3 zt 1 3 
-4-3 0 d: 2 2 
+G 1 ± 1 1 


> r 

Oorrc 

sponding 

Declination, 

Degrees 

(6i ) 

— 0 06 
— 0 01 
—0 05 
—0 06 
—001 
+0 01 
+0 09 
-4-017 


Inclination 
ol Beads, 
Degrees 


—25 6 -l- 0 S 
—IS 7 Hh 0 7 
—11 3*11 
— 5 2 d; 0 1 
+ 59d;01 
+11 G ± 2 0 
+20 3 ± 0 5 
—23 9 ± 0 G 


Corre 

spending 

Declination, 

Degrees 

(Os) 

— 0 78 
— 0 53 
-0 33 
—0 15 
-017 
-4-0 33 
-0 G1 
-4-0 79 


* Data lor K N O , visual dlstnnce, 2 2 meters 



Fig 8 Typical results obtained for the three fundamental experiments using 
the beads as a means of determining the spatial inclination for the apparent 
stereoscopic vertical ‘ 
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determined from the actual inclination of the beads for which they 
appeared vertical 

Second, a vertical cord only is used as the test configuration Again, 
the beads, which are seen a little to one side of the line, are adjusted 
by the subject for the apparent vertical The actual inclination of the 
beads will be different, depending on whether or not a cyclofusional 
movement has occurred If no fusional movement has taken place, 
the line should appear inclined in space because of the vertical decli- 
nation that has been introduced The inclination of the beads should 
then be such as to offset the vertical decimation introduced On the 
other hand, if theie is a cyclofusional movement such as to eliminate 


i l J 

A VERTICAL AND 
HORIZONTAL 
LINES 


I I J 

B VERTICAL AND 
FIVE 

HORIZONTAL 

LINES 



C OBLIQUE CROSS 
AND 

HORIZONTAL 

LINE 



D OBLIQUE CROSS 


AND FIVE 
HORIZONTAL 
LI NES 



E OBUQUE CROSS 
AND CENTRAL 
VERTICAL 
CORDS 



El KONOMETER 
CONFIGURATIONS 


Fig 9 — Configurations used as binocular fusional stimuli for studying cyclo- 
fusional movements in response to decimations introduced between the images of 
the two eyes by optical means The small circles of interrupted lines indicate the 
approximate position of images of beads as seen by the subject 

A consists of a vertical and a horizontal line , B, of a vertical and five horizontal 
lines, C, of an oblique cross and a horizontal line, D , of an oblique cross and 
five horizontal lines, E, of an oblique cross and a central vertical cord, and F, 
full space eikonometer configurations 


entirely the "vertical decimation introduced, the line should appear 
vertical, and the actual inclination of the beads should be zero The 
latter is shown to be the case, except foi a suggestion that when nega- 
tive decimations are introduced the cyclofusional movement is not 
quite complete 

Third, an oblique cross consisting of white cords attached to the 
comers of the fiame is used as the test configuration With this con- 
figuration, all ratio would be expected between the measured S b 
from the setting of the beads and the vertical decimation 8 U introduced, 
because the geared unit does not itself affect the apparent orientation 
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of the oblique cioss As shown by table 3 and figure 8, the measured 
decimations associated with the beads aie substantially equal to the 
declinations introduced 

These results indicate that with a single stimulus for cyclofusional 
movement, that movement occurs practically completely m the interest of 
single binocular vision and, therefore, for the purpose of making the 
retinal images m the two eyes fall as neaily as possible on meridians 
corresponding to the stereoscopic vertical 

CYCLOrUSIONAL MOVEMENTS 

More important now is the answer to the question how the eyes 
respond to stimuli for fusional movements which are antagonistic The 
studies described in the following section seek to answer that question 

Vei tical and Honztonal Lines — This configuration consists of 
vertical and horizontal strings attached to the sides of the central frame 
(fig 9 A) As already pointed out, a setting of the geared unit intro- 
duces equal but opposite decimation between the images of the two 
eyes for the vertical and the horizontal meridian (fig 2) Each of the 
elements of this configuration, therefore, provides a stimulus for a cyclo- 
fusional movement in an opposite direction If each exerted the same 
compulsion, no torsion would result However, in general, it was found 
that there was a cyclofusional movement m the direction to decrease 
the decimation between the images of the vertical element 

The inclination of the beads will always provide the measure for the 
resultant decimation of the images of the vei tical elements Hence, if 
a vertical decimation of 8 U degrees is introduced by the geared unit, 
and subsequently a cyclofusional movement of r degrees occurs, the 
resultant vertical declination between the images would be (8 U — t) 
Here, r is taken as positive for an excyclotorsion and as negative for 
an mcyclotorsion The beads will then have to be inclined in space 
if they are to appear vertical, so that the vertical decimation they 
introduce, 8 b , will offset the resultant decimation One has, then, 
8b = — (8„ — r), and hence the cyclotorsion r between the eyes will 
be t = 8b 8„ 

In table 4 and figure 10, typical data foi this configuration are given. 
The one set of data is for the single vertical and horizontal strings, 
showing that cyclofusional movements to the extent of 60 per cent 
have occurred to correct the vertical decimation If more horizontal 
lines with greater contrast, such as white rope, replace the single 
horizontal cord (fig 9 B), the cyclofusional movement is significantly 
less, showing that the compulsion for fusion on the horizontal strings 
has now been increased However, the compulsion from the vertical 
strings is still strong enough to cause an actual cyclofusional movement. 
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Attempts were made to influence the degree of cyclofusional move- 
ments by having the subject concentrate his attention on the vertical 
or the horizontal elements However, no significant differences in 
the results were found m this case 


Table 4 — Typical Data Showing Degiee of Cyclofusional Movements Associated 
zvith Configurations of Vertical and Horizontal Lines When Equal 
but Opposite Declinations Aie Inti oduced Between the 
Images of Those Lines * 


Vertical Cord with Five 

Vertical and Horizontal Cord Horizontal Hopes 
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Total 
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(0 
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+0 20 
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+0 11 
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—0 19 
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+010 
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—010 
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+0 62 
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DECLINATION INTRODUCED 
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Fig 10 — Results which show that the compulsion for a cyclofusional move- 
ment is greater for decimations between images of vertical lines than for 
declinations between images of horizontal lines of the same weight When more 
horizontal contours are added, this cyclofusional movement is reduced 


There was other evidence that the compulsion for a cyclofusional 
movement exerted by the vertical contours was not onl} stronger than 
that exerted by the horizontal but much faster A senes of settings 
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of the beads made at intervals of about fifteen seconds showed that in 
the beginning the cyclotorsion was actually greatei for the vertical 
line (almost complete at times) and that as the settings were con- 
tinued the magnitude of the cyclotorsion in that direction decreased, 
1 e , a cyclofusional movement toward the horizontal increased, finally 
reaching a stable value Even these values might vaiy somewhat over 
a prolonged period of obseivation 

This phenomenon of a strongei and fastei compulsion to fusion 
caused by decimations of the images of veitical contouis than by decli- 
nations of images of horizontal contours, in spite of stereopsis, is 
notewoithy not only fot its own sake but because it is not consistent 
with accepted notions, at least regarding fusional movements in the 
visual plane Theie the evidence was that contouis whose retinal 
images were disparate -exei ted involuntary compulsions to fusion only 
when not seen in stereoscopic depth 

A Horizontal Element and an Oblique Cioss — -When an oblique 
cross consisting of cords sti etched between the corneis of the frame is 
substituted for the vertical line used in (fig 9 C ) in the preceding experi- 
ment, the stimulus for a cyclofusional movement can arise only from 
the horizontal contour (since the cross is unaffected by the geared 
unit) The settings of the beads in this experiment proved unsually 
difficult as compared with the previous experiments because the great 
subjective uncertainty of each setting proved distuibing, and even 
frustrating 

If a cyclofusional movement does occui to decrease or eliminate 
the declination between the image of the horizontal contours, then 
the oblique cross should appear inclined in space The magnitude of 
this inclination, i c , is related to the amount of cyclotorsion, r, by 10e 

tan i 0 — — tan r 

where, as before, b is the visual distance and 2a is the mterpupillary 
separation, b being large as compared with a, r will be positive for 
an excyclotorsion and negative for an mcyclotorsion of the eyes The 
inclination, i c , will be positive when the top of the cross appears farther 
away and negative when it appears nearei It is clear that this incli- 
nation is roughly twice that of a vertical line for the equivalent 
decimation between the letmal images 

In this experiment the beads could be adjusted foi two criteria 
(1) the apparent vertical and (2) the same apparent inclination of 
the plane of the cross The cyclotorsion can be determined from either 
measurement As previously outlined, from the inclination of the beads 
for the apparent vertical, the cyclotorsion would be given by 
r = S„ -T Si When the beads are adjusted so that they have the 
same apparent inclination, t c , as has the cioss, one can write (from 
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equations 1 and 3) that if 8 bc denotes the decimation corresponding 
to the inclination of the beads 

tan i c —tan t = ~(tan S u — tan r + tan Sbc) 

Remembering that the angles 8 and r are small, one obtains for the 
cyclotorsion, r == — (8 -j- 8& c ) From these two formulas, it is clear 
that Sit — — (S& -j- S bc ) This last relation provides a check on 

the consistency of the data when both criteria aie used, and the values 
obtained will indicate the degree to which a change in the cyclotoision 
has occurred between the two parts of the experiment according to the 
two cuteria 


Table 5 — Data Showing Increased Cyclotorsional Movements Associated with 
Increased Number of Honsontal Contours * 
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Setting Beads for Same Apparent Inclination 
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* Data on V J E 


Table 5 gives the typical data for 1 subject These are also lllus- 
tiated m figure 11 For this subject, substantially no significant cyclo- 
fusional movement occuried m any pait of the experiment with the 
oblique cross and the horizontal line Thus, it is clear m this case 
that the compulsion for a cyclofusional movement is not sufficient to 
counterbalance the compulsions that would be introduced by the dis- 
parate images of the lines of the oblique cross 

If, however, five horizontal heavy white ropes are substituted for 
the single horizontal cord (fig 9 D), significantly large cyclofusional 
movements do occur which for the small decimations introduced are 
sufficient to eliminate completely the decimations of the images of the 
horizontal elements Thus, as soon as the number and contrast of 
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the honzonlal contouis are inci eased, the compulsion arising fiom the 
decimations of these contours becomes great enough to offset entirely 
the opposing compulsions that arise from the oblique cross, and then 
a torsion takes place 

A Vet heal Element and an Oblique Ctoss — Consider, now, an 
oblique cross m combination with vertical elements in the plane of the 
cross These vertical elements may consist of a single vertical cord 
(fig 9 E), two separated veitical cords or two cords crossed at a very 
acute angle, as shown in the center of figure 9F When the geared 
unit is now used to introduce decimations, the cross itself will not be 
affected, but declinations will be introduced between the images of 
the vertical elements The extent to which a cyclofusional movement 
will now occur depends on the relative compulsions of the -vertical 
contours as opposed to those of the oblique cross With the procedure 



Fig 11 — Results which show that only when the number of horizontal contours 
is increased will the compulsion for a cyclofusional mcnement offset the stabilizing 
effect of an oblique cross 


previously outlined, data were obtained according to the two criteria 
Table 6 gives typical results, which are also illustrated m figure 12 
These results show that cyclofusional movements do occur in every 
case, and their magnitude is about the same for any one of the types 
of vertical elements 

However, if the cential vertical elements are placed m front of the 
plane of the cross, so that their images, as compared with the images 
of the cross, now have horizontal disparities, the cyclofusional move- 
ments are greatly reduced In the expenment in which the two 
vertical cords are 40 cm in front of the cross, practically no cyclo- 
torsion takes place Typical data are also shown m figure 12 Thus, 
as might be anticipated, the compulsion for cyclofusional movements 
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Fig 12 — Results which show that the compulsion for cyclofusional movements 
from images of vertical contours is greater than that from the oblique cross. 
When horizontal disparities are introduced between the images of vertical con- 
tours, the compulsion of those images to cyclofusional movements decreases 

Table 6 — Data Showing Degree of Cyclofusional Movements Associated with 
Vertical Contours Against the Stabilizing Contains 
of the Oblique Cross * 
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resulting from declinations of the images of vertical contours is reduced 
if horizontal disparities are also introduced between their images in 
the two eyes 

On the othei hand, if pairs of veitical coids are placed both before 
and behind the plane of the cross (as in the case of the space 
eikonometer) , cyclofusional movements will occur 

In figure 12 aie also illustrated the typical results of the degree of 
cyclofusional movements that occur with the complete configuration 
of test elements as used in the space eikonometer (cf fig 9 F) It 
would appear that these movements are not much greater with the 
four vertical cords than aie those found ruth the central veitical ele- 
ments m the plane of the cross 

Vertical and Inclined Contoins — Cyclofusional movements also 
occur when both vertical and inclined contours only are present in the 
field of view 

If the outei two of three rertical lines (in the objective fronto- 
parallel plane) in space are inclined with their tops nearer the observer 
and the entire binocular visual field is restricted to these lines, it will 
be seen that the central line, instead of appearing vertical, as it is, 
appears inclined somewhat back at the top Werner 20 described this 
phenomenon as obserr ed in a stereoscope and designated it a “binocular 
depth contrast” phenomenon 

Within the central frame of the appaiatus a separate squaie frame 
was fixed so that it could be rotated about a horizontal axis and could 
be adjusted for any angle of inclination Within both the fixed and 
the movable frame various configurations of cords could be fastened 
Six configurations were used (1) two separated cords, one of which 
was vertical and the other could be inclined, (2) one central vertical 
cord and two outer cords which could be inclined, (3) the same con- 
figuration as that designated m (2) except that a horizontal cord was 
added, (4) two -veitical cords and a central cord which could be 
inclined, (5) a cential vertical cord and eight cords, four on a side, 
which could be equally inclined, and (6) eight vertical cords and one 
cord which could be inclined The geared unit was set at zero and 
was not used Obviously, the purpose of these different configurations 
was to get various degrees and types of compulsions for cyclofusional 
movements Throughout the experiments the beads were used to 
determine that inclination which corresponded to the criterion of the 
subjective vertical The inclination of the beads when the two 
appeared vertical would give a direct measure of the degiee of cyclo- 
torsion the eyes had undergone, since the geared unit was not used 

26 Werner, H Binocular Depth Contrast and the Conditions of the Binocular 
Visual Field, Am J Psvchol 51 489-497, 1938 
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Table 7 gives the data for 1 subject The data are also illustrated 
graphically m figure 13. A study of the data thus presented shows 
clearly that a cyclofusional movement generally takes place except 
when the number of contours which could give rise to antagonistic 
compulsions are greatly increased 


Table 7 — Typical Data Showing Existence of Cyclofusional Movements m Various 
Combinations of Vcitical and Inclined Lines * 
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* The declination of the Images In the two eyes (5b) corresponding to the inclination 
of the beads when these appeared vertical is equal to cyclotorsion that has occurred (data 
for K NO ) 
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Fig 13 — Experiments which show that when a set of vertical contours and a 
set of inclined contours are present in the visual field, a cyclofusional movement 
occurs to compromise the resulting decimations of the images of the two sets In 
the inserts, the solid lines indicate those contours that remain vertical, the dash 
lines, those that are inclined m space 

These experiments, in general, in which a series of parallel lines 
are inclined in space, are not wholly satisfactory because of perspective, 
which makes lines appear to converge at a distance, and this con- 
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vergence introduces a confusing empiric factor There is no simple 
optical means without the use of other innrois, which can be employed 
to oveicome this situation However, it appears that this factor has 
not seriously affected the results piesented here 

Werner ascribed the phenomenon to "a change in the correspon- 
dence within the particular visual field ” The nature of this “change in 
correspondence” is not clear, but in view of lus other experiments reported 
m the same article a sensorial change is implied Our experiments here 
make clear that there has been no change in the sensorial (or anatomic) 
correspondence between the retinas of the two eyes, but only a change 
m cyclotorsional positions of the eyes This change might, however 
be interpreted as a change of correspondence if that correspondence is 
related to external points m space the images of which fall on corre- 
sponding meridians 

COMMENT 

The problem of cyclofusional amplitudes has been avoided in all 
the experiments described in this paper, partly because the optical- 
mechanical difficulties would be greatly increased if they were to be 
thoroughly investigated and also because these amplitudes are known 
to be so variable and so subject to training that the number of experi- 
ments would be interminable Furthermore, there is a question whether 
any useful information beyond that found could be obtained from 
such data 

It would, of course, have been desirable to set up a suitable telescope,, 
or similar device, to detect and to measure the actual cyclotorsional 
movements of the eyes in our experiments, as had been done by Brecher 15 
The magnitude of the movements here, however, is small , and when 
it is divided between the two eyes, the value for each is so small as 
to preclude practically such objective measurements The precision 
to which Brecher could measure the cyclorotations W'as of the order 
of y 2 to 1 degree, which, obviously, is not accurate enough here To 
observe the linear movements of blood vessels near the limbus would 
also demand great precision, since a cyclorotation of the eye of 1 degree 
would give a displacement of only about 0 2 mm 

Under the controlled conditions described heie, m which empiric 
factors and motives for depth perception aie eliminated, in so far as 
possible, it is demonstrable that the eyes aie capable of making cyclo- 
fusional movements of great precision Thus, a standard deviation of 
±: 0 07 degree of decimation was not unusual under optimal conditions 
Such precision should be compared with stereoscopic thresholds of 
5 seconds of arc, a precision which is significant m view" of the small 
involuntary movements of the eyes (physiologic nystagmus) that aie 
constantly present In the case of stereoscopic thresholds, howevei. 
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these ocular movements may even aid the stereoscopic perception 27 
In the experiments described heie, the cyclofusional movements as 
measured through the stereoscopic perception of decimations between 
the images m the two eyes might not be so aided, except on the basis, 
which has been implied , 28 that these involuntary rotary movements 
always take place equally and in the same direction m the two eyes 

Under our well controlled conditions, it has been shown that the 
eyes respond to stimuli from contours m either the horizontal or the 
vertical meridian and that even separated points of light, if disparate 
in the sense of decimation, can provide sufficient stimuli for an actual 
-cyclofusional movement The unsatisfactory responses previously 
found m the use of vertical lines can be attributed to their employ- 
ment for determining cyclofusional amplitudes where doubling is the 
-criterion 

The results here show incontestably that the compulsion to cyclo- 
iusional movements arising from contours in the vertical or near 
vertical meridians is much greater than that from contours in other 
meridians, especially the horizontal This difference which is found 
between the vertical and other meridians is surprising and difficult to 
•explain satisfactorily 

However, the decimations between the images of vertical or near 
vertical contours also result in a stereoscopic perception of depth, 
while those of horizontal contours cannot That the processes of 
stereoscopic vision are rapid (of the order of several hundredths of a 
second, according to Langlands 29 ) while the cyclofusional processes 
with horizontal contours are slow (of the order of one-half second, 
according to Verhoeff lld ) may hold the key to the explanation Cer- 
tainly, there exists a basis for suggesting that, in general, stereoscopic 
perception results from the compulsion to fuse disparate images, as 
Fleischer , 30 for example, has done In this sense, the processes of 
stereoscopic perception and those of the compulsion for fusional move- 
ments are interrelated and concomitant In that case, the cyclofusional 
movements compelled by the decimations of the images of vertical con- 
tours should be faster than those produced by the horizontal contours, 
and m being faster they accomplish the cyclotorsion before the com- 
pulsions from the horizontal contours can get under way 

27 Marshall, W H , and Talbot, S A Recent Evidence for Neural 
Mechanisms in Vision Leading to a General Theory of Sensory Acuity, m Cattel, J 
Biological Symposia, Lancaster, Pa, Jaques Cattell Press, 1942, vol 7, pp 117-164 

28 Duke-Elder, W S Text-Book of Ophthalmology, London, Henrj 
ICimpton, 1932, vol 1, p 580 

29 Langlands, N M S Experiments in Binocular Vision, Tr Optic Soc 
London 28 45-82, 1926 

30 Fleischer, E Die Querdisparation als physiologische Grundlage des 
binokularen Tiefensehens, Ztschr f Psychol 147 65-132, 1939 
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The difference between the compulsions to fusion arising from 
vertical contours and those arising from honzontal contours cannot be 
associated with a sensorial difference m the perception of direction 
It has been shown that lines can be set foi the apparent vertical or 
horizontal meridians with considerable precisions, with no significant 
difference between the two 31 However, this precision is much poorer 
for oblique contours 32 The results descnbed here show that the cyclo- 
fusional movements are roughly pioportional to the declinations intro- 
duced This would not be true when the declinations approach the 
limits of the cyclofusional amplitudes, where the amount of cyclo- 
fusional movement would be affected by cyclophonas and cyclotropias 

Cleaily, the degree of cyclofusional movement varies not only with 
the configuration in the binocular field of view but with the contrast 
and relative weights of antagonistic decimations This is to be expected 
on the basis of earlier investigations on the problem Moreover, 
horizontal disparities between the images decrease the compulsion for 
cyclofusional movements This may also be expected 

The results of these experiments explain satisfactorily the phe- 
nomenon of depth contrast of Werner Likewise is explained the 
phenomenon in the space eikonometer, in which a meridional size lens 
at an oblique axis placed before the eye causes the oblique cross to 
appear inclined in space whereas the vertical plumb lines appear inclined 
only slightly or not at all, rthen according to geometric principles the 
reverse should be true 

In concluding this discussion, certain psychologic contrast effects 
should be mentioned Hofmann and Bielschowsky 33 showed that a 
background of inclined contours affected one’s conception of the meridian 
of the subjective vertical (not the stereoscopic vertical, but the vertical 
m the frontoparallel plane) The experiments of Vet non 31 and of 
Gibson 35 showed also that a prolonged observation of an inclined line 
(right or left) subsequently caused a vertical or honzontal line to 
appear inclined in the opposite direction These effects are con- 
sidered to be the result of experimental adaptive piocesses and are 
not concerned at all with the position of the eyes However, all these 
observations should be considered in the light of the results of Noji 16 

31 Peirce, E O The Perception of Honzontal and of Vertical Lines, Science 
10 425-430, 1899 

32 Hofmann, 17 p 599 

33 Hofmann, F B , and Bielschowsky, A Ueber die Einstellung dcr 
scheinbaren Horizontalen und Vertikalen bei Betrachtung eines von schragen 
Konturen erfullten Gesichtsfeldes, Arch f d ges Physiol 126 453-475, 1909 

34 Vernon, M D The Perception of Inclined Lines, Brit J Psychol 25 
186-196, 1934 

35 Gibson, J J Adaptation, After-Effect and Contrast in the Perception of 
Tilted Lines, J Evper Psychol 20 553-569, 1937 
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and Brecher, 13 which certainly suggest that cyclotorsions can, under 
certain conditions, follow the influence of external stimuli The famous 
case of Sachs and Meller 30 is often cited to show that the subjective 
vertical can be adapted to new retinal meridians in the case of pro- 
nounced cyclotropia, possibly m the same sense that an anomalous 
“correspondence” can develop m a case of squint None of these 
adaptive experiments has been performed for the stereoscopic vertical, 
though Gibson believes the same type of phenomena will be found there 

While these problems are outside the scope of this paper, the results 
would seem to imply that the retinal meridians which correspond to 
the subjective verticals are variable and subject to previous experience 
The crux of this problem is whether the retinal meridians correspond- 
ing to the subjective stereoscopic vertical can be the same meridians 
as those of the monocular subjective vertical Certainly, tne experi- 
ments described in this paper, m which the visual plane of the observer 
is horizontal, suggest that the subjective stereoscopic vertical agrees 
accurately with the objective vertical The angle V (of von Helmholtz, 
Volkman, and others) between the meridians of the apparent sub- 
jective verticals of the two eyes, if maintained in binocular vision, 
would make this result impossible It is probable, however, that the 
measurements of this angle, like the majority of those dealing with 
torsions of the eyes with convergence and with elevation and depression 
of the eyes, are made with targets which permit the eyes to slide into a 
cyclophonc position 

The results of the experiments described here would provide evidence 
for the discussion of Bering’s c theory concerning enforced cyclofusional 
movements, to the effect that the eyes can make adjustments which tend 
to keep the images of vertical contours in space on the retinal meridians 
for the stereoscopic subjective vertical, lriespective of the movements 
of the eyes These cyclofusional movements probably occur, however, 
in any complex visual field where certain contours are inclined fore and 
aft with respect to the visual plane, m an effort to compromise the dis- 
parities in the interest of a single binocular vision 

STATISTICAL STUDY BASED ON SUBJECTS WITH 
ASTIGMATISM AT OBLIQUE AXES 

Seveial studies 37 at the Dartmouth Eye Institute have made it pos- 
sible to obtain data with the space eikonometer on nearly 400 subjects 
who had astigmatism at oblique axes 

36 Sachs, M , and Meller, J Ueber eimge eigentumliche Lohalisations- 
phanomene in einem Falle von hochgradiger Netzhautmkongruenz, Arch f Ophth 
57 1-23, 1904 

37 Ogle 10b Ogle and Madigan 10c Burian and Ogle 10(3 
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It was pointed out that the collection of the astigmatism in these 
subjects would introduce meridional magnifications of the retinal images 
also at oblique axes and that associated with these magnification errors 
declinations of the retinal images of vertical (and horizontal) lines would 
exist One could, if compensatory piocesses were not active, expect 
to find under controlled conditions an incoirect apparent inclination of 
vertical configurations From the amount of this inclination it was hoped 
to find, by means of the space eikonometer, the magnitude of the decima- 
tion error introduced by the corrected astigmatism 

In the space eikonometer, the test elements consisted of an oblique 
cross, a vertical line (or a central line configuration) through the center 
of this cross and two veitical plumb lines in front of and two behind 
the cross (cf fig 9 F) If a decimation error w r ere piesent, the central 
elements should not appear to he m the plane of the cioss The experi- 
ence of subjects with normal eyes was that with meridional size lenses 
placed before the eyes at oblique axes the cross appeared inclined By 
means of the geared unit a suitable declination could be introduced to 
cause the plane of the cross and the center vertical elements to appeal 
in the same plane, which usually also appeared substantial!) vertical 
The same procedure of measuiement was followed for the subjects with 
astigmatism at oblique axes 

The measured decimation erroi, S m , was shown 100 to be correlated 
with the calculated decimation erroi, S 0 , computed on the basis of the 
amount and the axes of the astigmatic correction, the corneal astigmatism 
and the optical dimensions of the correcting lenses This correlation 
was evidence of the stable organization of the letinal elements of the 
two eyes, according to the theories of Hermg It w r as shown, howevei , 
that on the average the measured declination eiror w r as less than the 
computed declination error by neaily one half 

This difference was explained on several hypothetic bases, one of 
which was the possible existence of cyclotropias Until the present 
studies had been made, the nature of this possibility was not cleai Now 
inasmuch as the decimation error associated wuth the amseikomc errors 
at oblique axes would affect the images of the veitical elements but 
not those of the oblique cross, stimuli would be present for cyclofusional 
movements in the direction necessaiy to coriect the decimation between 
the images of the vertical lines The cioss would then appear inclined 
fore and aft m space ffhe decimation introduced by the examiner 
using the geared unit to make the plane of the cross appear upright or 
to make the central vertical line appear to lie m the plane of the cioss 
would measure the declination eiror as influenced by the degiee of 
cyclotorsion present 

One would expect, however, that if the cyclofusional piocesses of 
the subject being tested w'eie normal, as the correction for the tiue 
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decimation error was introduced, the stimuli for the c) clofusional move- 
ment from the vertical elements would be reduced, so that m the end 
the true decimation eiror would have been measured However, if 
a residual cyclotiopia remained, the true decimation eiror could not 
be determined 

If one assumes that the calculated decimation eiroi, S 0 , vas the 
correct and true decimation enoi, then, when the geared unit introduces 
a decimation, 8 m , to make the vertical element and the oblique cross 
appear in the same plane (that is, have the same inclination, i c ) one can 
find, consequently, the theoretic cyclotorsion, T t , from 

tan i c = — ~ tan r t = (tan S 0 — tan r t — tan 8,„) 
whence rt == 8 m — S r 
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Fig 14 — Scatter diagram of the data from 400 subjects with astigmatism at 
oblique axes m which the differences between the measured and the computed 
declination errors, 8 m — 5 „ are plotted against the compmed decimation error, 8 C 
The difference (5 m — 8 0 ) i S shown to indicate probably a disjunctive cyclotorsion 
of the eyes that exists at the time of measurement on the space eikonometer 

It was an easy matter, then, to caclculate r t with this formula from the 
data of the 400 cases 

According to the studies reported m this paper, the magnitude of 
the cyclofusional movement was roughfy proportional to the decimation 
introduced, hence, one might expect to find a correlation between the 
torsion, r t , found and the decimation error, 8 0 , calculated on the basis 
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of the coirected astigmatism These values are shown in the scatter 
diagram in figuie 14 Even a casual glance shows that a good correla- 
tion actuall) exists A statistical analysis shows the Pearson coefficient 
ot correlation to be 0 74, with a standard erior of estimate of 0 36 degree, 
a -\alue which ceilainl) indicates significance The degiee to which 
these data show 1 a lack of coi relation may be due to other factors m the 
measuiement of the aniseikomc error not connected w'lth the correction 
of the astigmatic ei rors , but in spite of this the actual coi relation found 
is significant Fuither analysis of the data also show's that the distribu- 
tion of r t foi the 400 cases is quite noimal 

The only explanation of this coi relation is that the majorit) of these 
subjects w'lth astigmatism at oblique axes had small lesidual cxcloti opias, 
which m direction tended toward the elimination of the \ertical declina- 
tion eirois that had been introduced by the collection of the astigmatism 
These cyclotropias must have been the lesult of the tonic innenations 
for those movements that had been constantlj present dining the time 
the subject w'ore the spectacles To repeat, this study suggests that 
these subjects maintain c} clotorsional positions of the eyes in order 
partialh to correct the decimations of the images of vertical contours 
that arise fiom the meridional magnifications accompanying the correc- 
tion of the astigmatic eirors 

The results of this discussion account for much of the disci epancy 
betweeen the measured and the theoretic decimation eriois and add 
emphasis to the evidence of the previous paper 10L that the physiologic 
organization of the tw'o retinas is stable and must have been maintained 
independently of the origin of the astigmatism 

SUMMARY 

A review of the literature show's that there is now agi cement that 
the external muscles of the eyes can, in the interest of maintaining 
binoculai single vision, cooperate to provide cyclotorsions about the 
visual axes, which themselves may remain fixed These movements 
have been designated as psycho-optical reflex movements 

In this paper are discussed experiments utilizing steieoscopic 
methods of spatial localization, which show' that these c\ clofusional 
movements occur much more freely than was heretofoie leahzed In 
the main these movements take place with any change in the type and 
orientation of configurations in the visual field When the contouis 
make up complex spatial arrangements that provide stimuli for cyclo- 
fusional movements of different amounts and m different directions, 
the movements that take place tend to compromise the antagonistic 
compulsions resulting from those contours How'ever, it is shown that 
contours whose images in the two eyes are vertical or nearly vertical 
provide much stronger stimuli for cyclofusional movements than do 
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those from contouis whose images are honzontal The explanation 
of this fact probably lies in the relative speeds of stereoscopic vision and 
of ocular movements The importance of the results of these experi- 
ments to certain psychologic and physiologic concepts is discussed 

A statistical study of the data obtained fiom 400 subjects having 
astigmatism at oblique axes is piesented The lesults suggest that the 
eyes of these subjects maintain cyclotorsional positions that paitially 
correct the decimations of the images which, m turn, arise fiom the 
meridional magnifications accompanying the correction of the astigmatic 
ei rors 

The coi relation found emphasizes the stability of the oigamzation 
between the letmal elements of the two eyes, discussed in an earlier 
paper 

Dartmouth Eye Institute 



Clinical Notes 


PENICILLIN IN TREATMENT OF ACUTE ENDOPHTHALMITIS 
Report of a Case 

S WEIZENBLATT, MD 
ASHEVILLE, N C 

A S DEEP extraoculai infections of the eye often lead to loss of a lsion 
or of an eyeball, ever}; new antibacleiial agent has promptl) been 
tiled in tieatment of such infections Soon after the bacteriostatic action 
of penicillin and its additional favorable chaiactenstics, such as absence 
of toxicity and easy solubility, were established, experimental work b> 
von Sallmann 1 and Leopold 2 on labbit eyes showed that systemic or 
lontophoretic application of this drug did not lead to any detectable 
concentration m the lens or vitreous Topical application of penicillin 
gave high concentrations of this drug in the anterior structures of the 
eye 3 4 and was effective m treatment of infections of the anterior part of 
the e}e due to penicillin-sensitive organisms, but only direct injection 
of tins drug into the lens or vitreous 1 was of benefit in experimental 
infections of the deepei parts of the eye with certain strains of Staphylo- 
coccus aureus, and then only if given within twelve hours after the 
inoculation 

Publications on the bacteriostatic action of penicillin in deeper 
parts of the eye are not many, and the i esults are not uniform 5 As the 
concentration of penicillin in the aqueous of experimental animals was 
found to be higher than that in the aqueous of the human eye, i esults 
obtained by intravitreal injection of penicillin in rabbit eyes which 
had been inoculated with Staph aureus or with pneumococcus need 
to be confirmed by further observation on the human eye The follow- 
ing case may, therefore, be of interest 

1 von Sallmann, L Penicillin and Sulfadiazine m the Treatment of Experi- 
mental Intraocular Infection with Pneumococcus, Arch Ophth 30 426 (Oct ) 1943 
von Sallmann, L, and Meyer, IC Penetration of Penicillin into the Eye, 
ibid 31 1 (Jan) 1944 

2 Leopold, I H Intravitreal Penetration of Penicillin and Penicillin 
Therapy of Infections of the Vitreous, Arch Ophth 33 211 (March) 1945 

3 Struble, G J, and Bellows, J G Studies on the Distribution of Peni- 
cillin m the Eye, JAMA 125 685 (July 8) 1944 Bellows, T G Penicillin 
Therapy m Ocular Infection, Am J Ophth 27 1206 (Nov) 1944 

4 Leopold 2 von Sallmann, L , Meyer, IC , and Di Grandi, J Experimental 
Study on Penicillin Treatment of Ectogenous Infections of Vitreous, Arch Ophth 
32 179 (Sept) 1944 Dunnington, J, and von Sallmann, L Penicillin Therapy 
in Ophthalmology, ibid 32 353 (Nov ) 1944 

5 von Sallmann, L Penicillin Therapy of Infections of the Vitieous Arch 
Ophth 33 455 (June) 1945 
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REPORT OF CASE 

A white man aged 49 was admitted to the hospital on April 13, 1945, because 
of a painful infection m his only eye The previous history revealed that Elliott’s 
trephination with peripheral iridectomy had been performed on both eyes for 
chronic glaucoma in 1940 Six months later he lost the right eye because of a 
late infection with Staph aureus Two infections occurred in the left eye m 
1942, from which he recovered within four days A third infection with Staph- 
ylococcus albus, in December 1943, resulted in purulent intis, from which the eye 
recovered after oral treatment with sulfathiazole and injection of typhoid vaccine 
Full vision was restored within four weeks 

Piesent History — April 13 The patient awoke with severe pain in his left 
eye and greatly impaired vision Examination showed a high degree of edema 
of the lids, severe conjunctivitis and yellow infiltration of the bleb The anterior 
chamber was cloudy and the iris extremely hyperemic, with a small, fixed pupil 
The fundus was seen only indistinctly , the patient saw fingers at 3 feet (91 cm ) 
Smear and culture revealed Staph albus Treatment consisted in instillation of 
atropine, application of hot compresses, intravenous injection of typhoid vaccine, 
instillation of penicillin drops (2,500 units per cubic centimeter) every hour and 
administration of sulfadiazine, 80 grains (5 2 Gm ) daily Twelve hours later 
the pam in the eye had increased, and a hypopyon, measuring 2 5 mm , was present 
Vision was limited to perception of hand movements before the eye Penicillin, 
in 20,000 unit doses, was injected intramuscularly every four hours 

April 14 The condition of the eye was worse, the bleb was a solid plug of 
yellow infiltration, and the hypopyon was higher The same treatment was con- 
tinued, a second injection of typhoid vaccine resulted m a temperature of 105 6 F 
The patient was confused and delirious 

■ April 15 The anterior chamber was clearer, the hypopyon smaller and the 
pupil well dilated, but a yellow reflex could be seen behind the lens in the tem- 
poral part of the vitreous Projection was faulty Two-tenths cubic centimeter 
of penicillin solution (2,500 units per cubic centimeter) was injected into the 
vitreous temporally and below after a preceding subconjunctival injection of pro- 
caine Seven hours later the anterior part of the eye had cleared further 

April 16 About twenty-four hours after the mtravitreal injection the cornea 
was steamy and hazy, the pupil dilated maximally and tension was plus 3 Use 
of atropine was discontinued 

April 17 The bleb was only slightly infiltrated, the cornea was clearer, 
the hypopyon was resorbed, and the ins w r as very hyperemic Tension seemed 
normal The vitreous was clearer 

April 18 Intramuscular injection of penicillin w r as discontinued The patient’s 
vision was improved 

April 20 The pam m the eye w 7 as worse The cornea was hazy, with an 
irregular surface The iris was less hyperemic Tension was normal on palpation 
A red reflex w'as obtained from the fundus As the increased pain m the eye 
contrasted with the objective improvement of the endophthalmitis, the pathologic 
condition pf the cornea w 7 as believed to be its cause and to be due to use of the 
penicillin drops, which w 7 as therefore discontinued 

The patient left the hospital fifteen days after the onset of the infection At 
this time the eyeball showed a mixed injection, the bleb was very thin and 
transparent, the cornea and the anterior chamber were clear, the ins was 
hyperemic, and the pupil measured 6 mm (after instillation of atropine). Some 
exudate and pigment w’ere present on the anterior capsule of the lens The lens 
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was cleai In the vitreous weic numerous floating opacities, and adjoining the 
letina, at the site of the injection of penicillin, was a large o\al, pcrlucid opacitj, 
with a convex membrane antet lorlj Vision was 20/70 

In another month vision w-as 20/20 r Ihe pcrlucid opacity m the \itrcous had 
shrunk and become a white, glistening, o\al structure, seemingh fixed near the 
retina The patient had repeated ruptures of the bleb, with absence of the anterior 
chambet, and for this a plastic operation w-as performed on the conjunct i\ a in 
October 194 s 

check-up m Februarj 194G l mealed a normal condition of the anterior part 
of the eie The lens was clear, tension was 16 mm ot mercun (original Sclnbt/J 
The temporal half of the fundus showed lium wtreous opacities, forming 
a network, which was Msualiml best with a +12 D lens, tlic\ comerged to 
foim a strandhke structure which continued toward the retina No retinal atropln 
was seen near the site of the injection of penicillin 

COMM risT 

Local and systemic tieatment with penicillin m the foim of diops, 
combined with administration of a sulfonamide compound and fe\ei 
theiapy, checked the infection m the anterior part of the e\ c 

Detenoiation of visual function continued, the mtiautreal injec- 
tion of penicillin stajed the abscess in tbe aitreous 

Considerable corneal liritation followed prolonged and fiequent 
use of penicillin drops in high concentiation (2 500 units) 

An alarming, but tempoiary, increase in ocular tension was obsened 
about twenty hours aftei the mtiavitreal injection of penicillin 
Whether the latter complication anses onh in eyes wntli glaucoma or in 
eyes which have been opeiated on for glaucoma, furthei observations 
will be necessary to determine The increase of tension arose m an 
eye with a trephine opening in the corneoscleial junction 

A check-up ten months later levealed no visible damage to the 
retina or to adjoining stiuctuies at the site of the mtravitreal injection 
Repeated infections of the bleb did not lesult in formation ot scai 
tissue but led to thinning of its conjunctival covering, which mptuied 
spontaneously, wuth emptying of the antenoi chamber 

709 New Medical Building, Market Street 



Abstracts from Current Literature 

Edited by Dr William Zentmayer 


Anatomy and Embryology 

Course of tiie Pupillary Fibers in the Optic Nerve A Baker, 
Ophthalmologica 104: 233, 1942 

Cases are leported in which paralysis of the dnect light reflex 
followed an injury to the optic nerve, whereas central visual acuity 
remained good The optic disk showed atiophy The consensual light 
reflex of the opposite eye was also abolished The author believes that 
theie are no facts known which make it necessary to assume the exis- 
tence of separate pupillary and visual fibeis p pj- y\ DLER 


Circulation or Blood in the Eye F Kiss, Ophthalmologica 106: 
225 (May-June) 1943 

The ej^es of newborn and adult human beings, labbits, dogs and 
cats were given injections of india ink and then examined histologically 
Some of the injections were made in the trunk of the ophthalmic arter) 
and in the facial vein The vascular system sui rounding the canal of 
Schlemm was injected by mtioducmg a needle with the material to 
be injected directly into the canal The resorption of aqueous was 
determined by injecting the mk directly into the anterior chamber and 
killing the animals from six to twenty-four hours latei The pieparations 
showed that 'the vasculatuie of the cihaiy body consists of two parts 
(1) bioad vessels of the cihaiy process, and (2) narrow vessels con- 
fined to the legion of the ciliary muscle The first system is concerned 
with the pioduction of aqueous, wdieieas the second foims the paths 
of resoiption It may be considered a second capillary legion connected 
with the large veins of the iris These veins, together with those fiom 
the canal of Schlemm, are bent here at a right angle or have a spu al 
course, so that when the intraocular pressure is increased the drainage 
m the veins may be impeded p pj- Adler 


Bacteriology and Serology 

A Comparative Study of the Bacteriologic Flora or Nasyl and 
Nasopharyngeal Membranes of Patients with Certain 
Ocular Disorders C Berens and E L N Cumming, Am J 
Ophth 28: 1313 (Dec ) 1945 

In a study of 277 sets of cultures of material from the nasal and 
nasopharyngeal membranes of 228 patients, Berens and Cumming 
found that in most instances cultures from both the nasal and the 
nasopharyngeal membrane are a far more reliable index of the presence 
of possible etiologic pathogens than are cultures from either site alone 
Preliminary investigation suggests the necessity of securing cultures 
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from moie than these two sites m order to obtain a satisfactoiy 
bacteriologic picture of the uppei lespiratory tract 

W S Reese 

Conjunctiva 

The Sulfonamides in Ophthalmia Neonatorum A Sorsev and 

E L HorrA, But M J 1 353 (Match 11) 1944 1 

An earlier report on 273 patients ■with ophthalmia neonatoiuin 
tieated with sulfapyndme uas published m the Bitfidt Medical Journal 
(1* 323, 1942) and abstracted in the Archives (28 342 [Aug ] 1942) 
In the present senes the standard dose (a total of 2 5 to 4 Gm ) Mas 
used in an additional 258 cases Sulfapyndme was employed m 133 
cases, sulfatlnazole, in 43 cases, sulfamezathine (dimethyl dematne 
of sulfadiazine), in 28 cases, and sulfadiazine, in 31 cases In the 
remaining 23 cases more than one of these sulfonamide compounds was 
used, as there proved to be resistance oi intolerance to tbe drug initially 
employed 

Of these 258 cases, clinical cure Mas obtained Mithin eight days in 
85 7 per cent, within three days in 29 9 per cent and in from four to 
eight days in 58 8 per cent , in 14 3 per cent the course u^as protracted 
There was no appreciable difference in the action of the four sulfonamide 
drugs Sulfapyndme, because of its greatei toxicitj , u f as tbe least desir- 
able, and its use has been abandoned Gonococcic infections responded 
more rapidly to sulfonamide therapy than did the nongonococcic infec- 
tions Inclusion bodies u'ere found in 27 cases, in association until 
organisms in 2 cases and uuthout such association in 25 cases In these 
cases the infection responded M r ell to sulfonamide therapy Only 
exceptionally is a condition completely resistant to sulfonamide therapy 
It is a matter of sluggish response rather than of total resistance 

Arnold Knapp 

Cornea and Sclera 

Megalocornea E Rosen, Am J Ophth 28: 1352 (Dec ) 1945 

Rosen reports the case of a 26 yeai old sokliei Mho shoMed bilateral 
megalocornea associated with ejnbryotoxon, Krukenberg spindle, 
aqueous flare, lndodonesis and atrophic ins and dislocated lens The 
author discusses megalocornea, taking issue until the statement that it 
is the “matter of a completely healthy eye in a healthy person ” From 
a study of the literature it seems that megalocornea is not commonly 
associated with arachnodactyly, though the author has seen 1 case 

W S Reese 

Modern Tattooing of the Cornea C D tacos. Arch d’opht 5 36 
1945 

The author points out that sympathetic ophthalmia has been a fre- 
quent complication of this procedure m the past and has been the cause 
of its falling into disrepute In this paper he reviews Rollet’s method of 
injecting india ink into a leukoma through a fine needle The details 
of the procedure are described and 5 cases reported m detail Djacos 
also describes the method of P Knapp in which a solution of gold 
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chloride is used This is applied with a cotton swab after abrading the 
corneal surface He reports 2 cases, in 1 of which treatment was a 
failure He thinks that Rollet’s method is much the better of the two 
and that it is much more easily controlled g g Marlow 

Nodular Keratitis Produced by Caterpillar Hairs G Garibay 
and A Cortes Zavala, An argent de oftal 5: 136 (Oct -Dec) 
1944 

A man aged 23 was awakened by a feeling of smarting m the lids of 
the right eye A caterpillar was found in the bed 

Ophthalmic examination revealed edema of the upper lid, photo- 
phobia, lacrimation, conjunctival infection, a number of small corneal 
lesions, which stained, and iritis The corneal lesions resembled those 
of superficial punctate keratitis, but the severity of the ocular symptoms 
did not compare with those of that disease 

Observation with the slit lamp showed that a series of white dots 
went deep into the corneal parenchyma, and in most of them a filament 
was present These were the hairs of the caterpillar Nodular forma- 
tions, as observed by other authors, were not seen m the cornea or 
the conjunctiva 

All the hairs were extracted, and the patient impioved immediately 
The keratitis, or, rather, the ophthalmia produced by hairs of the 
caterpillar, as the author states it should be called, is caused by a 
poisonous substance which is secreted by glands located m the dorsal 
aspect of the worm and contained m the cential canaliculi of the hairs 

IT F Carrasquillo 
Experimental Pathology 

Relation of Adrenal Glands to Intraocular Pressure M 
Radnot, Ophthalmologica 108: 137 (Sept ) 1944 

One adrenal gland was extirpated in a series of rabbits and the 
intraocular pressure measured with a S chintz tonometei for six days 
after operation The author states that the intraocular pressure is 
lowered on the side of the operation F H Adler 


General 

Types, Paper and Printing in Relation to Eyestrain R B 
Fishenden, Brit J Ophth 30:20 (Jan) 1946 

In considering briefly some points of interest, several assumptions 
are made Illumination is on the basis of bright diffused daylight or 
artificial illumination, say, 20 foot candles The papers used are either 
white or lightly tinted, and the printing is done m black ink.- 

In the design of types there should be no serious departure from 
accustomed shapes Except for configuration, the major factor m type 
legibility is size Legibility depends on the size of the small, or lower 
case, letters Legibility will be reduced if the letters of the words are 
packed too closely, and it will be improved by inserting a space between 
the lines of type There are four types, all of good design, widely used . 
Baskerville, Fournier, Walbaum and Times -yy Zentmayer 



742 


ARCHIVES OF OPHTHALMOLOGY 


Pathogenesis or Ocular Complications or Arspiilnamine Derma- 
titis S von Pastinszky, Acta dermat -vencrcol 24 480 
(March) 1944 

Of 3 patients who had deimatitis with ocular complications as the 
result of antisyphihtic treatment with aisphcnamine, the first had pan- 
ophthalmitis, the second supeificial keratitis punctata and the third 
corneal edema Von Pastinszky has observed that conjunctivitis is 
frequent m arsphenamine dermatitis with ocular involvement, but 
superficial keratitis is rare and corneal ulcers with perforation and 
panophthalmitis are still larer This is due to the fact that alleigic 
inflammations are not as likely to develop m the cornea as in the 
conjunctiva In addition to the allergic factor, secondary infection, 
lack of resistance, hypovitannnosis and peihaps mechanical factors may 
play a part The allergic natuic of the inflammation is indicated by 
the extieme eosinophiha demonstiable m the conjunctival secretion 

J A M A (W Zlntmaver ) 
General Diseases 

The Ocular Complications or Leprosv J M DlBarros, Am J 
Ophth 29 162 (Feb ) 1946 

DeBarros states that leprosy has a higher percentage of ocular 
involvement than any other systemic infection This involvement is 
restricted to the antenor segment, especially the cornea Iritis is found 
only m conjunction with corneal disease The author discusses the 
complication from an anatomic standpoint yy g Reese 

Malarial Papillitis R B Lewy, War Med 7 341 (June) 1945 

Levvy examined a total of 60 patients for evidence of papillitis 
Some blurring and/or change m color of the optic disk was presented 
by 36, while the other 24 presented no change Ocular symptoms vv ere 
usually mild Many of the patients said their eyes tired easily A num- 
ber stated that they had blurring of their vision at about 50 yards 
(45 meters) Many of these patients had headaches, but this had to 
be discounted as this symptom was common to many patients with 
malaria who had no ocular changes Visual loss shown on the Snellen 
test chart was from 20/15 to 20/20 or 20/20 to 20/25 One patient 
lost vision to 20/100 in the light eye and 20/400 in the left It is 
recognized that the difference between papillitis and papilledema ma> 
be slight ophthalmoscopically It is also lecogmzed that exudate or 
edema may be present m the neural or supporting tissue of the optic 
nerve as a product of either inflammation or stasis This condition 
is considered a papillitis because of the injected appeal ance of the 
nerve head m the majority of. the patients and because many showed 
a disturbance in the ocular physiology, e g , diminution of v lsual acuity, 
reduced peripheral fields and enlarged blindspot scotomas No abso- 
lute correlation could be made betw een the amount of papillary change 
and the number of attacks of malana The condition has been observed 
m patients with one attack and with eighteen The question may be 
raised whether medication is the cause None of the group of patients 
presented the retinal ischemia, arterial spasm and blindness character- 
istic of quinine amblyopia, which is often the cause of toxic retrobulbar 
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neuntis lesultmg in complete central blindness and pallor of the disk 
One patient had a characteristic picture of the nerve head although 
he had never received qumacnne hydrochloride The great increase 
m the use of qumacnne hydrochloride coincided w ith a diop in the 
incidence of malaria and papillitis This should remove suspicion from 
qumacnne hydrochloi ide as a causative factor There are many patients 
with papillitis who never leceived pamaquine naphthocate 

JAMA (W Zentmayer ) 


Histologic Changes Associated with Rheumatic Infection of 
the Eye J Babel, Ophthalmologica 104: 243, 1942 

The author leports a case of sclei otenomtis occuirmg in a man 
aged 35 with endocarditis and myocarditis of rheumatic origin The 
patient died, and a complete autopsy was perfonned, including the eyes 
Death occuired while the sclerotenomtis was in the piocess of lecovery 
The slides showed involvement of the sclera and Tenon’s capsule as 
well as the ciliary body The external ocular muscles also showed 
characteristic myocytes with nodules Throughout the tissues there 
v ere perivascular infiltrates made up of plasma cells, lymphoc)tes and 
i ound, basophilic cells of histiocytic origin The same histologic changes 
v ere seen in the myocardium, the endocardium and the synovial 


membranes 


F H Adler 


Glaucoma 


Nonperforating Cyclodiathermy for the Treatment or Glau- 
coma F C Lutman, Am J Ophth 29: 180 (Feb ) 1946 

Lutman recommends cyclodiathermy in hopeless cases foi the lelief 
of glaucomatous pam m preference to enucleation, retrobulbai injection 
of alcohol oi roentgen irradiation He states that it is particularly 
suitable in cases of glaucoma in which vascularization of the n is pre- 
cludes operation on the iris or of glaucoma follow mg venous thi ombosis 

W S Reese 


Cataract and Chronic Glaucoma C Duverger and P Bregeat, 
Arch d’opht 5:3, 1945 

Cataract and chronic glaucoma can develop m the same e\e at the 
same time or one after another but without any relationship between 
them Such a condition is sometimes difficult to diagnose The surgical 
pioblem involved is fust to protect the limbus above for a fistulizmg 
operation and to operate on the cataract by an incision m the lower 
pait of the limbus If a membrane remains and the 'glaucoma still 
lequires operation, the authors advocate doing a Lagrange sclerectomy 
above for opeiatmg on the membrane Operation for glaucoma will 
be performed first e-\en if the cataract is mature when the field of 
vision is restricted and the tension is abo-\ e 30 or 40 mm The cataract 
is lemoved latei In some of the cases in which the authors have 
perfonned opeiation the outcome has been -very favorable Sometimes 
the wtreous does not obstruct the fistula, which continues to function 
and the vitreous remains clear As a lule the glaucoma is the chief 


cause of -usual loss 


S B Marlow 
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Injuries 

Orbital Foreign Bodies M L Krasnov, Vestmk oftal 23: 10, 1944 

A Navy school student aged IS had been hit with a fist in the nose 
and the right oibit two weeks previously There was loss of conscious- 
ness, accompanied with bleeding of the nose and vomiting 

The right upper lid was slightly edematous, and some roughness 
of the edge of the upper inner margin of the obit could be detected on 
palpation The media and fundus were normal Visual acuity was 
normal 

The left eye piesented total ophthalmoplegia, the pupil was dilated, 
with no leaction to light The optic nerve was pale The eye was blind 
Roentgenograms showed nothing abnoimal 

A few days latei swelling of the skin of the right brow near the 
nasal side appeared, followed by some fluctuation Op incision a piece 
of pencil, 6 cm long, was found deep in the orbit Two weeks later 
the ptosis of the left eye had nearly disappeaied and the motion of the 
left eyeball was only slightly limited, but vision remained nil and 
the atrophy of the optic disk was complete 

The interest of this case lies in the fact that the presence of a large 
(6 cm ) mtraorbital foreign body was missed because of the history, 
the clinical picture and the normal roentgenogram, that such a large 
foreign body, in its oblique frontal entry and injury of both orbits, did 
not injure the eyeballs, and that theie was no infection, so common in 
the presence of a wooden foreign body 

The roentgenogram taken after removal of the foreign body showed 
destruction of the bone about the left supraoibital fissure It seemed 
that the piece of wood passed with force through the skin of the right 
brow and the medial wall of the right orbit, passed obliquely first 
through the right ethmoid bone and then through the left and finall}' 
lodged at the apex of the left orbit, injuung the bone in the supraorbital 
fissure and thus causing the total ophthalmoplegia 

O Sitchevska 

Results of the Use of Secondary Sutures in Granulating 
Wounds of the Lids and Neighboring Regions P Kowa- 
lewsky, Vestmk oftal 23 45, 1944 

Observations in N Hospital showed that m 95 per cent of patients 
there was combined injury of the eyeball and the lids, the lids were 
partially or completely torn away and the bones of the orbit and the 
sinuses were injured The multiplicity of injuries is characteristic 
of World War II, because of the intensity of trauma from fragments 
of mines, artillery shrapnel, aviation bombs and hand grenades 

The primary suturing of the lids and surrounding skin should be 
done carefully within six hours after mjuiy in Older to prevent large, 
deforming scars However, about 60 per cent of patients with injuries 
of the eyes reached the hospital within four to eight days after the 
injury with granulations beginning to form Secondary suturing of 
the wound at this stage by approximation of the lips of the wounds 
usually gave good union 

Late secondary suturing of injured lids is indicated (1) in injuries 
of lids m which the edges could be completely approximated, (2) in 
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extensive injuries of the lids and neighboring parts with restoration 
of the conjunctival sac, as well as m injuries of the inner and external 
canthi, and (3) for the reduction of size of the wound, the sutures to 
be applied only m places where the edges can be approximated 

In infected wounds the secondary sutures are most favorable, placed 
on the eighth to the twelfth day after the injury With injuries of the 
orbit removal of all fragments of bone is essential The granulation 
tissue should be preserved, if necessary, double sutures can be used 
for the granulation tissue and for the skm In the presence of deep 
pockets drams should be used The bacteria found were the white 
staphylococcus, the diplococcus and the streptococcus , frequently a mixed 
infection was present An ointment containing sulfanilamide in 10 per 
cent concentration and a sterile dressing gave a dry clean surface in 
two to three days 

Secondary sutures for the lids were used in 187 patients , m 81 per 
cent there was a smooth scar with primary union , in 11 pei cent there 
was slight infection of the wound, and m 8 per cent the sutures had 
to be removed because of secondary infection 

Thus, Kowalewsky advocates the use of secondary sutures m injuries 
of the lids and adjacent parts, as, after careful preparation of the 
wound, they produce a smooth scar This effect is important for 
cosmetic results and shortens the time of hospitalization 

O Sitchevska 


Methods of Examination 

A Trick Test to Detect Night-Blindness “Malingerers ” 
E Epstein and S A Hugh Lesser, Brit M J 2:644 (Nov 10) 
1945 

Tests of scotopic vision are all subjective and demand the coopera- 
tion of the patient From a military point of view it is important to 
discover those who simulate night blindness, and the authors have 
devised the following procedure They first attempt to show that the 
subject is cooperating fully In that case any one of the various tests 
can be relied on It is known that red light stimulates the cones of 
the retina only and that the rods are unaffected This means that in 
subjects with normal central vision pure red light should be identified 
at minimal intensity even if the rest of the retina is diseased or defective 
The minimum threshold for pure red falls within a narrow range of 
intensity of illumination A subject with defective night vision but 
with normal cones should be able to see the red light within this 
narrow range of minimal intensity 

The method is as follows After a careful routine examination, 
including tests for color vision, the subject is placed in a dark room 
and left to adapt to darkness for twenty minutes After this time he 
is asked to state when he can just see the faint red light which is 
shown him and which is increased gradually m intensity This test 
is repeated a number of times to determine whether the patient is 
cooperating or not The malingerer reasons that he must not admit 
seeing the light until it is very bright, -which, of course, does not 
correspond with normal macular function 
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The appaiatus used is Ciooke’s adaptometer 1944, which is full} 
described in the text with a diagiain 1 he subject is at first tested with- 
out spectacles It was found that mail} patients with high refractive 
errois gave subnormal results without then glasses and normal readings 
with them Patients with small refractive cnors usually gave the same 
result with or without glasses A numbei of lllustiatne cases complete 
the article Arnoid Knapp 


Neurology 

Phenomenon* or Visual Extinction* in* Homonymous Fields and 
Psychologic PRiNciPLrs Involved INI B Bender and L 1 
Furlow. Arch Neuiol &. Psyclnat 53*29 (Jan) 1945 

The authors leviewed cases of syndiomes due to cerebral injuries 
lepoited m the literature in which signs of “visual inattention in 
homommous fields” or “hemianopsic weakness of attention” were noted 
They studied a case of this type over a long period and found that the 
failure to appreciate an image on one side is not due to inattention 
but is the result of underl}ing normal psychologic mechanisms The} 
report this case m detail and discuss psychologic principles involved 
m a most interesting and instiuctive manner In this case, m which 
a soldier had a gunshot w’ound of the left occipitoparietal cortex, various 
psychologic mechanisms became apparent during the advanced stages 
of restitution of visual function from right homonymous heiniambljopia 
Visual stimuli originating m the normal homonymous field of vision 
tended to suppress oi obscure the image originating simultaneously m 
the opposite, affected, field of vision The moie stimulation there was 
in the normal field, the less the patient saw m the pathologic field of 
vision The affected field showed fluctuation of sensation Rnalr} 
dominance and attention mechanisms are considered explanatory 
principles S R Irvine 

Denial or Blindness by Patients with Cerebryl Diseyse F C 
Redlich and J F Dorsey, Arch Neurol & Psyclnat 53 407 
(June) 1945 

The authors observed 6 cases of denial of blindness over a period 
of eighteen months in a 600 bed hospital This fact demolish ates 
that the syndrome is not rare, but it is easil} overlooked unless the 
examiner is aware of its existence One is inclined to believe the 
statement of the patient who says he can see without an attempt at 
verification Furthermore, most examiners are leluctant to make an} 
attempt to stress forcibly to the patient such a severe defect as blindness 
All patients who present such a syndrome are detenoiated and have 
disturbances of retention and orientation, hallucinations and delusions 
and neuropsychiati ists may look at their denial of blindness as one of 
many psychotic manifestations Moreovei, in most cases it is of little 
practical significance whether these blind patients affirm or deny then 
blindness, and the syndrome is therefore predominantly of theoretic 
interest 

The syndiome was caused by diabetic retinopathy in 1 patient, by 
atrophy of the optic nerve in another and by bilateral hemianopsia due 
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to tumor or to vascular lesions m 4 patients Moreover, all patients 
had diffuse cerebral lesions All showed intellectual deterioration 
disorientation, seveie impairment of recent memory and retention, and 
confabulation The existence of bilateral focal lesions of the visual 
radiations or of the occipital visual areas leading to bilateral hemianopsia 
seems to play an important role in the pathogenesis of the syndrome 
The interruptions of reverberating circuits between the thalamus and 
the sensor)’- cortex constitute the outstanding etiologic factor 

S R Irvine 

Opticochiasmic Meningitis Clinical Aspects Paul Gonzalez 
Enriquez, An Soc mex de oto-i rno-lai ing 18: 17, 1943 

The author gives 'a detailed discussion of the disease, illustrating 
it by means of a thoroughly studied case, with verification at operation 
and successful surgical treatment He explains the varied symptoma- 
tology of the disease, taking into consideration the many anatomic 
structuies m this location Pathologically, he points out three vaneties 
of the disease the serous, the plastic and the cystic 

Twenty-seven per cent of cases of this condition occur between 
the ages of 20 and 30 As possible causes he mentions extension from 
the paranasal sinuses, syphilis, tuberculosis, infection with the colon 
bacillus, encephalitis, lheumatism and trauma 

The symptoms aie local and geneial Geneial symptoms are head- 
ache, vertigo, vomiting and initial low grade fever Local symptoms 
may be (1) optic, (2) hypophysial, infundibular or hypothalamic, or 
(3) frontal (disturbance of the first cranial nerve) 

The ocular symptoms are most important They include slight 
alteiation of visual acuity (greater in cases of chiasnuc involvement, m 
which atrophy frequently occurs) , initial changes m the visual fields, 
with a temporal cut m the cases of chiasmic meningitis and concentric 
contraction in the cases of prechiasmatic involvement, and a central 
scotoma (in 31 per cent of cases) The appearance of the fundus is 
usually unchanged The concentric contraction, before described as 
stellate, is the majoi ocular symptom 

The case presented is that of a schoolboy aged 17, whose chief com- 
plaints were intense cephalalgia and transitory states of amaurosis 
He had other visual disturbances, vertigo, emotional and confusional 
states, polyuria, olfactory hallucinations and disturbances leferable to the 
peripheral nerves 

The patient noted somnolence, mci eased weight (11 Kg), increase 
m output of urine and decrease in sexual desire Physical examination 
showed nervous disturbances, weakness of the right side of the face, 
diminished tendon reflexes in the upper extremities and peculiar altera- 
tions m tactile and heat sensibilities in the upper part of the right arm 
.Ophthalmologic examination showed initial bitemporal narrowung 
of the visual fields, which gradually progressed to concentric contraction 
A bilateral annular scotoma w r as also found The changes m the fundus 
were of no importance 

Roentgenographic and laboratory tests revealed no abnormality 
With a diagnosis of opticochiasmic arachnoiditis operation was per- 
formed The clinical diagnosis was confirmed The cluasm and optic 
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nerves were freed from adhesions In four months the visual fields were 
normal, and the patient was free of symptoms 

The differential diagnosis is discussed in detail, the condition being 
differentiated from hysteria, epilepsy, lesion of the occipital lobe, enceph- 
alitis, meningitis, suprasellai tumor and migraine 

H F Carrasquillo 


Ocular Muscles 

The ErrncT or Operative Alteration's in the Height or tiie 
External Rectus Insertion J Foster and E C Pemblrton, 
Brit J Ophth 30. SS (Feb) 1946 

The authors have obtained the following eflect from opciative altera- 
tion of the height of the insertion of the external rectus muscle 

Prism Diopters 


Whole a ldth raising with resection anti advancement 112 

Whole width raising with resection alone 7 

Half width raising \ itli resection and advancement 9 

Half width raising with resection alone 5 4 

Half width raising on the internal rectus muscle 2 75 


From the results obtained from this procedure m 26 cases of con- 
comitant squint, the authors conclude there is some justification for 
this operation when the vertical error is constant and less than 11 prism 
diopters at all horizontal angles The eye moves in the direction in 
which the insertion is moved, and this movement is independent of the 
position of the conjunctiva yy Zentmayer 


Operations 

Full Thickness Skin Grafts trom Neck tor Function and Color 
in Eyelid and Face Repairs J B Brown and B Cannon, 
Ann Surg 121* 639 (May) 1945 

Brown and Cannon say that full thickness skin grafts from the neck 
and the clavicular region have been found to give superior results m 
the repair of facial defects The amount of skin available is limited, but 
there is enough for the eyelids, for the nose and about the mouth The 
color is nearly always close to that of the normal face None of these 
grafts so far have had to have injection of pigment for color matching, 
whereas the dead whiteness or darkness of other grafts often leaves 
much to be desired The second advantage is softness, and therefore 
better function These grafts heal and have such thickness that the best 
kinesis of the grafted areas can develop This property is best expressed 
m repairs of the eyelid, in which hard, boardhke scars of gasoline 
and phosphorus burns have been literally dug out of the lids and of 
the area from one eye to the other over the nose When these areas 
are covered with the grafts from the neck, there are often dramatic relief 
of scar fixation and return to softness and function The mam areas for 
use of these grafts are on the lids, in the canthal regions, about the alae, 
over the nose and about the lips and angles of the mouth As a rule, 
flap repairs are considered preferable for gunshot wounds, whereas 
grafts usually suffice for burns However, about the lids, if a bed 
at all suitable can be obtained by dissection of the scars, these full 
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thickness grafts are used m preference to flaps and, it is thought, with 
better results Donor sites can be closed, left open to granulate or 
grafted They may make troublesome scars for a while, but no per- 
manent serious trouble has been seen 

JAMA (W Zentmayer ) 

Two Step Method of Plastic Repair of the Conjunctival Sac 
B Tovbin, Vestmk oftal 23:30, 1944 

Excessive bleeding often interferes with the taking of conjunctival 
transplants Tovbm therefore performs plastic operations on the con- 
junctiva m two steps After having made the necessary incisions, a 
gauze tampon is packed into the conjunctival sac so as to produce the 
desired shape and is left there for three days, then the transplant is 
inserted It usually takes well'and does not shrink, and the prosthesis 
stays m well q Si T chevsica 

Orbit, Eyeball and Accessory Sinuses 

Malignant Exophthalmos or Exophthalmic Ophthalmoplegia 
C Robertson, Australian & New Zealand J Surg 14: 262 (April) 
1945. 

Robertson reports 9 cases m which exophthalmos increased in spite 
of relief of the toxic symptoms The suggestion that a different factor 
is at work in the production of malignant exophthalmos than is 
responsible for the exophthalmos of ordinary toxic diffuse goiter receives 
strong presumptive evidence when the age and sex grouping m the two 
conditions are compared Toxic diffuse goiter is a disease of early adult 
life and is much more common in females than m males, while the malig- 
nant type of exophthalmos occurs m patients aged 40 or over and the sex 
incidence is almost reversed Of the 9 patients, 6 were men and 3 
women In many cases the disease gradually dies out, but it often leaves 
the patient with an unsightly deformity and sometimes double vision 
Only occasionally has complete regression of the exophthalmos occurred 
In other cases the condition pi ogresses until the disorganization of the 
eyeball is so gieat that excision of the globe has to be performed It 
is now generally accepted that there is edema of all the orbital tissues 
outside the globe, and this increase in size of the orbital contents pushes 
the eyeball forward It also restncts the free movements of the eyeball 
It seems certain that the hormone responsible for the orbital edema 
is different from the one which produces the other signs of thyrotoxicosis 
Since edema is a sign of water imbalance and since water balance is 
influenced by the pituitary gland, a pituitary hormone may be involved 
Robertson treated 4 patients with Naffziger’s method of decompression 
of the orbit, 1 had excision of the stellate ganglion, and 2 had high 
voltage roentgen therapy to the pituitary gland None of these methods 
produced the desired results, some patients lost one or both eyes 
Three patients whose metabolic rate was slightly minus after thyroid- 
ectomy were given thyroid when the eyelids became edematous and 
ophthalmoplegia appeared The resulting increase m the metabolic 
rate increased the loss of body fluids, and the e}es receded For 5 
patients who did not receive surgical treatment therapy consisted in 
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raising the basal metabolic late so as to increase water excretion In 
all of them the disease was controlled 

JAMA (W Zentmaytr ) 
Uvea 

Iridoschisis, with Multiple Rupture or Siromal Threads 
A Loewenstein and I Foster, But J Ophth 29.277 (June) 
1945 

After a brief summary of previousl} repoited cases chaiacterized 
by local division of the stroma of the iris into two layers, the anterior 
of which floats in the aqueous, the authois summarize the clinical and 
histologic features of then own case 

In a woman aged 75 long-standing glaucoma changes in the 
iris consisted in a deep cleft between the anterioi and the posterior 
layeis of the stioma of the iris, parallel with the latter The anterior 
layeis were largel) atrophic, and such tissue as remained was split 
into fibers, which were centered on a blood-containing vessel These 
fibeis were attached to the ciliaiy portion of the ins distally and were 
floating free in the aqueous 

The name iridoschisis for these changes is suggested 
The clinical and histologic obseivations suggest that the mechanism 
of these changes is the exaggeration of a physiologic aging process of 
the iris, in which the middle layeis became atropine Subsequent]} the 
two layers are separated, and finally the threads of the anterior layei 
which remain and contain a blood vessel lupture and float free at one end 
The basic change is senile, but the process may be aggravated b} 
proteolytic enzymes (lysins) in the aqueous, the product of glaucoma- 
tous metabolism 

The article is illustrated yy ZrNTMAYER 


Therapeutics 

The Suitability or Experimental Corneal Lesions tor Evaluat- 
ing Local Sulphonamide Therapy W T S Cole, J L 
Hamilton-Paterson and Arnold Sorsby, Brit J Ophth 29 
150 (March) 1945 

Attempts to produce infective corneal lesions suitable for thera- 
peutic tests m the rabbit with Pneumococcus types III and XIX by 
direct inoculation of the abraded cornea in the intact animal, by direct 
inoculation of the cornea after damage wuth solid silver nitrate and b} 
direct inoculation exposure of the cornea by retracting the lids with 
sutures, all failed Preliminary sensitization also failed to produce an} 
satisfactory lesion on inoculation with the hemolytic streptococcus 
The method of intracorneal inoculation with Pneumococcus type 
XIX and Staphylococcus aureus, as described by Robson and Scott, did 
not appear to give lesions suitable for therapeutic tests 

In vitro experiments with Bacillus pyocyaneus to test the possibility 
that the conflicting results reported by Robson and Scott, on the one 
hand, and Klein and Sorsby, on the other, might be due to vaiying 
susceptibility of different strains of the oiganism to sulfanilamide gave 
negative results 
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It is concluded that theie is no valid experimental evidence that 
local use of sulfonamide compounds is effective in treatment of mfec- 
tions of the outer eye W Zentmayer 


Modern Anti-infection Treatments in Ophthalmology A 

Moreu, Arch Soc oftal hispano-am 4: 392 (May- June)* 1944 

Moreu tieats the senous condition of seipigmous ulcer of the cornea 
as follows (1) A smear is made of material from the ulcer, (2) the 
lacnmai passages aie explored, (3) if impermeable, these passages are 
tieated immediately by means of dacryocystorhinostomy or daciyocys- 
tectomy. -without wasting time m probing and irrigations, (4) atropine, 
1 pei cent, is instilled, (5) heat is applied, (6) 10 cc of milk is 
injected intramuscularly and (7) sulfanudotherapy (administration of 
sulfathiazole, up to 10 Gm m twenty-four hours; is instituted All 
these steps aie carried out within the hist twenty-four houis after the 
patient is seen If no improvement lesults, local tieatment is begun 
at once If there is improvement, one should wait forty-eight hours 
before instituting it Local treatment consists in paracentesis of the 
anterior chamber at the limbus at 6 o’clock and letting out all the 
aqueous Two cubic centimeters of blood is taken from the patient 
and 0 25 cc of this blood is injected into the antenor chambei, using 
a lacrimal cannula The lest of the blood is put into a contact lens, 
which is placed over the cornea and kept theie for two hours by means 
of a pad and adhesive tape The author claims that this treatment 
cuies the ulcer 

Purulent n ldocyclitis after cataiact exti action was successfully 
treated as follows Ten cubic centimeteis of milk was injected, heat 
was applied, atropine and ethylmorplune hydiochloride were instilled, 
20 tablets of sulfacetmnde were admimsteied m twenty-four hours, 
togethei with 3 tablets of nicotinic acid and 3 tablespoons of hvei extract 
The next day local treatment was instituted by injecting the patient’s 
own blood into the anterior chambei Another patient with a non- 
opeiative condition was treated m the same way Both patients were 
cured and regamed normal vision H F Carrasquillo 


M Baltin, 


Treatment of Burns of the Face with Grenz Rays 
Vestnik oftal 23 : 27, 1944 

Baltin tieated a numbei of burns of the face and lids of second 
degiee with grenz lays The effect of the treatment was noticeable in 
a few days, as the oozing stopped, the scales disappeared and epithehza- 
tion began One week of daily irradiation was sufficient to obtain 

O Sitche\ SKA 


good lesults 



Society Transactions 

Edited by Dr W L Benedict 


ANNUAL CONGRESS OF THE OPHTHALMOLOGiCAL SOCIETY 
OF THE UNITED KINGDOM 

Charles B Goulden, M D , President 
Frank W Law, M D , Secretary 
J H Doggart, MD, Reporter 
May 30 and 31 and June 1, 1946 

Nearly 250 people, including some 50 visitois attended the annual 
congress of the Ophthalmological Society of the United Kingdom, held 
on May 30 and 31 and June 1, 1946, at the Royal Society of Medicine, 1 
Wimpole Street, London, W 1, under the presidency of Charles B 
Goulden, OBE, MD,MCh, FRCS The success of this gathering 
was enhanced by the welcome presence of a number of distinguished 
foreign visitors, most of whom had been isolated in their own countries 
since 1939 

During his address of welcome to the guests and members, the presi- 
dent dwelt with satisfaction on the fact that many of the visitors from 
abroad were already old friends of British ophthalmologists Special 
delight was expressed concerning the ai rival of this year’s Bowman lec- 
turer, Dr Arnold Knapp, from the United States, and the president 
reminded his listeners that an invitation to deliver the Bowman lecture 
represented the highest compliment that could be paid by the society He 
was confident, however, that Dr Knapp would maintain the tradition 
established by illustrious Bowman lecturers of former years A cordial 
welcome was also extended by the president to Dr P Merigot de 
Treigny, the honorary secretary of the French Ophthalmological Societ) , 
to Prof H J M Weve and Dr E C Gravemeyer, from the Nether- 
lands, to Dr L Coppez, Di L Bauwens, Madame Van Boven and Dr 
C L Schepens, from Belgium, to Prof B Semadini, Dr A Frances- 
chetti and Madame Noelle Chome, from Switzerland, to Dr W H 
Melanowsla, from Poland, to Dr H Gjessmg, from Norway , to Dr 
Gunnar von Bahr, from Sweden, and to Dr Miguel Millan, from Chile 
Before proceeding to deliver his presidential addiess, Mr Goulden 
referred hopefully to the prospect of an international congress being held 
in Europe in 1948 

The subject of the presidential address was Johannes Evangelista 
Purlanje, whose woik, like that of many other eminent pioneers, was 
not recognized at its true merit until after his death One obvious 
explanation for this neglect by his contemporai les was the fact that 
Purkmje’s studies m clinical ophthalmology were written in ecclesiastical 
Latin Moreover, he was often handicapped, especially in his earlier 
years, by lack of money and equipment Mr Goulden reminded his 
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audience that Purkinje was born of poor Bohemian parents in 1787 and 
that he began to study for the priesthood at the age of 15 years These 
studies, however, were abandoned at the age of 21, when Purkmje 
entered the School in Medicine m Prague After a period spent as 
lecturer on anatomy at Prague, he moved to Breslau, where he achieved 
much notable work on microscopic anatomy, although at first he was 
denied the advantage of access to a proper microscope 

The president particularly stressed the versatility of Purkmje, whose 
work was by no means confined to ophthalmologic subjects He made 
numerous discoveries in the realms of clinical medicine and pharma- 
cology, as well as important contributions to the study of fingerprints 
Among ophthalmologists his name is immortal, because the mirror reflec- 
tions of a source of light by the cornea and by the anterior and posterior 
surfaces of the lens are known collectively as Purkmje’s images The 
name of Purkmje is also associated with a number of those entoptic phe- 
nomena which he studied with remarkable ingenuity 

A discussion on “Ocular Disturbances Associated with Malnutrition” 
was opened by Mr Harold Ridley, who described the results of his army 
experiences among released prisoneers m Rangoon, Singapore and other 
Far-Eastern centers His address, which was packed with carefully 
assembled facts, was delivered at a high speed that prevented his listeners 
from appreciating all his lines of argument, but there is no doubt that 
study of the published paper will be interesting and informative to man}*- 
of Mr Ridley’s colleagues He frankly recognized the difficulty of 
deciding to what extent malnutrition was responsible for ocular lesions 
among people who were in many instances the victims of malaria, dysen- 
tery and other tropical maladies m addition to being underfed He also 
admitted that it was impossible to define the exact stage at which relative 
pallor of the temporal side of the optic disk exceeded physiologic limits 
One feature stressed by this speaker was the speed with which failure of 
central vision may develop in cases of riboflavin deficiency, so that the 
patient may suddenly become aware that he cannot distinguish the faces 
of his friends In Mr Ridley’s experience the typical field defect was a 
scotoma involving the cential 3 degrees Constriction of the peripheral 
field was infrequent Pallor of the optic disk, involving the temporal more 
than the nasal half, was the commonest ophthalmoscopic finding, but some 
patients displayed macular disturbance associated with obliterative 
changes in the aitenes supplying the center of the fundus Mention was 
made of partial recovery of vision m some cases, and the benefits of liver 
therapy were stressed With regard to the somewhat controversial 
question of vascular arcades invading the periphery of the cornea, Mr 
Ridley suggested that any lasting engorgement of the conjunctival ves- 
sels, whether due to riboflavin deficiency or not, can lead to this form of 
vascularization 

Ay Commodore P C Livingston, the other speaker on this subject, 
was absent on Far-Eastern service, but Mr Frank W Law, the honorary 
secretary of the society, read extracts from his contribution Air Com- 
modore P C Livingston, assisted by a team of medical assistants and 
orthoptists, had observed a series of prisoners of the Royal Air Force 
returned from Japanese camps Many of these Mctims had been com- 
pelled to perform heavy vork on a diet containing less than one-third 
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the calories required foi such activities Among 3,000 men howevei 
only 200 (le, less than 7 pei cent) suffered from usual defect He 
pointed out that the pie\alence of dysentery and other intestinal dis- , 
orders often tendered the pnsoners incapable of utilizing the whole of 
their inadequate diet, owing to its rapid passage through the bow el i he 
possible etiologic lole of tobacco and wood alcohol m these cases of 
so-called nutritional amblyopia was discussed According to Ail Com- 
modoie Livingston, other changes m the fundus besides partial atrophy of 
the optic neive aie by no means uncommon Paitial veiling of the retinal 
\essels by wisps of connective tissue was mentioned and he also spoke 
of impaiied macular definition, oi actual dots of degeneration oi pig- 
mental y stippling at the macula Diagrams neatly constructed by Flight 
Officei Gvvilt to illustrate central and pei lphei al field defects w ei e show n 
A.ii Commodore Livingston also described the gencious diet In means 
of which letuming pnsoners were built up, but be said that onl) a 
minority showed any iecovei\ m \isual acuity oi diminution in the 
cential scotoma 

When the subject was declared open for discussion most of the 
available time was occupied by those -who had pi e\ ) ou sly notified then 
intention of taking pait Mr T Keith Lyle, lecently letuincd from 
overseas service with the Royal Air Foice gave a lucid account of his 
experience among prisoners fiorn the Far East He stated that he had 
seldom found any macular abnormality in these men, and he also stressed 
the lack of correspondence between the severity' of the a lsual defect and 
the depth of pallor of the optic disk One interesting feature, he said, 
w r as fragmentation of the central scotoma during the period of recovery 
In discussing the question of vasculai corneal loops near the limbus he 
mentioned that this phenomenon is exceedingly common in Calcutta 
that the subjects also display angular conjunctivitis glossitis and scrotal 
dermatitis and that all these lesions chsappeai when sufficient liboflaun 
is supplied in the diet 

Dr Hugh Stannus expressed his disbelief in the existence of a true 
letrobulbar neuritis due to benberi and suggested that the part played 
by' riboflavin deficiency m the causation of optic neuropathy' was not 
fully settled Having insisted on differentiating betw een toxic ambly opia 
and nutritional optic neuropathy, he went on to suggest that the lattei 
may be combined with laiger disturbances of the central nervous system 
and that dendntes aie vulnerable to many -varieties of defective diet 

Mr C D Shapland recently demobilized from the Army Medical 
Service, reported that he had found evidence of a severe lesion of the 
optic nerve m 6 per cent of a series of 900 pnsoners letumecl from 
Japanese camps His papei contained numerous charts setting out the 
results of detailed medical and pathologic im estigations on these patients 
In the opinion of Mr Shapland, alcohol played no part m the pioduction 
of visual defect in these prisoners, and tobacco during the period of cap- 
tivity was so scarce that it could not be regarded as responsible for the 
lesions t 

Among the subsequent speakers w'ere sev eral w'ho had had the oppoi - 
tumty' to examine prisoners released from Japanese camps Pi of H M 
J Weve, of Utrecht, Netherlands, pointed out that, although he had 
found many' cases of central scotoma among prisoneis returning fiom 
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Java, this disability was conspicuously absent in the victims released from 
German camps, even though the latter included many instances of starva- 
tion Therefore, said Piofessor Weve, it must be assumed the existence 
of factors other than malnutrition, presumably some toxin peculiar to the 
Far East, is associated with dietary deficiency m the production of 
so-called nutritional amblyopia Mr H M Traquair uttered a note of 
warning against the tendency on the pait of some observers to assume 
that central scotoma necessarily indicates the presence of retrobulbar 
neuritis Majoi Browning insisted that the condition known as beriberi 
is a clinical hotchpotch, that tiopical medicine is m a state of flux and 
that his chief impression of ocular distuibances associated with malnutri- 
tion was their wide variability Some patients complained of much pam, 
others had none Retinal. signs might be gross or lacking The onset 
was rapid in some and slow in others Majoi Bi owning’s brief remarks 
helped to emphasize one inevitable conclusion to be drawn from the 
experiences of the various speakers, namely, that the subject is exceed- 
ingly complicated and that an immense amount of intelligently cori elated 
1 esearch will be needed for its final solution 

Mr Harold Ridley, who leceived the president’s warm congratu- 
lations on his contribution to the discussion, was given a chance to leply 
to some of' the points raised by other speakers He disagreed with Mr 
A H Lowthei’s suggestion that tobacco should be held paitly responsi- 
ble for the visual defects noted among letumed prisoners, and he con- 
tended that deficiency of the B complex vitamins and lestriction of the 
total protein intake were the mam factors Mr Ridley expressed the 
hope that these observations by numerous ophthalmologists on the con- 
sequences of Japanese prison diet might later be utilized to prevent oculai 
damage among the teeming multitude of Asia and India m times of famine 
The Bowman lecture, dedicated to the memory of William Bowman, 
the founder of the Ophthalmological Society of the United Kingdom, was 
delivered during the afternoon of May 30 by Dr Arnold Knapp, who 
delighted the audience with the fruits of his wide leading and rich expe- 
nence His subject, “The Present State of the Intracapsular Cataract 
Extiaction,” is one of absorbing mteiest to the great majority of ophthal- 
mic surgeons, and Di Knapp gave careful considei ation to every aspect 
thereof In the course of a historical survey, he refen ed in detail to 
the work of Smith, Barraquer, Elschmg, Sinclair, Mendoza, Verhoeff, 
Gradle, Arruga, Amsler and others Special attention was devoted to 
the selection of cases and to the difficulties and complications likely to be 
encountered at operation Eveiy stage m the operative technic was 
exhaustively considered, with special emphasis on the importance of 
jwoceedmg without undue haste during ruptuie of the zonular fibers 
Dr Knapp reminded his listeneis that senile thickening of the capsule 
is a change that usually develops concuriently with loosening of the 
attachment of these fibers He went on to mention the advantages of 
akinesia and of letrobulbai injection He also stated that he fa-vored the 
superioi rectus sutuie but was accustomed to lea\e it loose so that it 
could be used m an emeigenc) If the suture is tied down as a loutme, 
the intraocular pressuie is raised, and vitreous more readil) escapes 
Dr Knapp stated that most of his patients underw ent complete iridec- 
tomy, although he frankly recognized certain disad\ antages in this step 
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The question of corneoscleral suturing was caicfully reviewed, and the 
lecturer pointed out that a propeily applied suture not only diminishes 
the likelihood of prolapse of the 11 is and of hyphemia but also promotes 
earl}'’ reformation of the antenor chamber Dr Knapp expressed the 
firm belief that the patient whose anterior chamber does not promptly 
reform is exposed to the risk of secondary glaucoma Other subjects 
considered were the choice of speculum, the incidence of loss of vitreous 
(5 per cent in Dr Knapp’s later senes of cases) and the occurrence of 
updrawn pupil, opacity of the antenoi face of the vitreous and retinal 
detachment as sequels The vital importance of a clean section was men- 
tioned more than once Dr Knapp admitted that the intracapsular 
method of cataract exti action is moie difficult than the extracapsular, 
but he claimed that on the whole the intracapsular operation is safer and 
more efficient At the end of the lecture, he was w'armly congratulated 
by Sir Stewart Duke-Elder and by the president on his masterly survey, 
which will be closely studied by his listeners and by a host of other 
ophthalmologic friends all over the world w'hen it appears m the forth- 
coming Tiansactions of the society 

At the end of the first day’s session, the annual dinner of the society 
w'as held m the librar} r and council room of the Ro) al College of Sur- 
geons, Lincoln’s Inn Fields The foreign guests earlier mentioned by 
name attended the dinner, and the waves of many guests and members 
accompanied them Among the guests were Lord Moran, president of 
the Royal College of Physicians, Sn Alfred Webb-Tohnson, piesident 
of the Royal College of Surgeons, Mr Eardley Holland, president of 
the Royal College of Obstetricians and Gynaecologists , Mr P PI Adams, 
president of the Ophthalmological Section of the R 03 al Society of Medi- 
cine, Mi H S Souttai, president of the British Medical Association, 
Air Marshal Andrew Grant, Director General of Medical Services, 
Royal Air Force, Mr Plugh F Powell master of the Worshipful 
Society of Apothecaries of London , and Sir Wilson Jameson, chief medi- 
cal officer to the Ministry of Health The toast of the King, followed 
by that of the Queen, the Queen Mary, the Pnncess Elizabeth and the 
other members of the loyal family, w r as proposed by Mr Charles B 
Goulden, the president of the Society Sir Alfred Webb-Johnson, m pro- 
posing the toast of the society, made a graceful speech which revealed 
close familial lty with ophthalmologic interests He recalled the links 
forged between ophthalmic surgery and the Royal College of Surgeons 
by William Bowman, the founder of the Ophthalmological Society of the 
United Kingdom, and he referred to the w'ork of Cheselden The presi- 
dent replied To the toast of the guests, proposed by Sir John Paisons, 
Dr Arnold Knapp (the Bowman lecturer) and Air Marshal Audi ew r 
Grant replied Finally, Sir Arnold Lawson, in proposing the toast of 
the president of the society, dwelt on Mr Goulden’s quiet efficiency The 
latter paid well deserved tribute to loyal and efficient help he had received 
from the honorary secretary, Mr Frank W Law After the speeches 
had been completed, guests and members circulated for informal conver- 
sation, and many of them took the opportunity to gaze at the portraits 
of John Hunter, Lord Lister and other pioneers which adorn the walls 
of the council room at the Royal College of Surgeons 
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On May 31, the second day of the congress, Dr A Lowenstem 
read a paper entitled “Pei lvascuhtis Retinae of the Young (Eales’s 
Disease) — a Pathologic Review ” Sections of the eye and optic nerve of 
a man aged 21 were shown on the screen, and attention was directed 
to the presence of cellular infiltration of the retina Investigations, 
including animal injections made with a view to detecting the presence 
of tubercle bacilli, septic organisms and filtei passers, all gave negative 
results The possible role of allergy in the production of this disease 
was discussed 

Dr I C Michaelson’s contribution, entitled “Travel smg Intra- 
Ocular Foreign Bodies with Retinal Detachment,” was also illustrated 
with numerous pictures He emphasized the diffeientiation of two 
mam types (1) cases m which the flight of the foreign body is trans- 
vitreous and the ensuing detachment is attributable to immediate contu- 
sion or to bands of fibrous tissue developing m the vitreous after an 
interval, and (2) cases in which the flight is tangential In the latter 
variety, according to Dr Michaelson, a dense choioidal exudate is 
followed by contraction of white mhsses, visible ophthalmoscopically, 
and detachment can be seen to begin near the choroidal scar No 
detachment, on the other hand, occurs near the wound of exit of a 
transvitreous foreign bod}' - He advocated release of the subretmal 
fluid m cases of the second, or tangential, type of injury and insisted 
that no application of diathermy should be made in the neighborhood 
of the plastic choroiditis commonly present m such cases 

“The Nerve Fiber Pattern of the Human Retina” was the title 
chosen for his paper by the president elect, Mr A J Ballantyne, who 
showed a number of diagrams to indicate the arrangement of nerve 
fibers spreading from the disk He stressed the existence of a small 
group of uncurved fibers passing direct from the optic disk to the 
macula Mr Ballantyne expressed the view that it is not yet known 
exactly how the upper and lower arching fibers mterdigitate, and he 
also suggested that the macular syncytium has nevei been fully 
explained 

Mr Eugene Wolff’s contribution was entitled “The Mucocutaneous 
Junction of the Lid Margin ” He sketched the routes followed by tears 
during their passage from the lacrimal gland to the puncta and 
emphasized the importance of blinking as a means of promoting their 
distribution In Mr Wolff’s opinion, there is no need to invoke massage 
by the orbicularis as an explanation for the movement of tears Atten- 
tion was specially directed to the precorneal film, which he described 
as consisting of three layers The layer m immediate contact with the 
cornea consists of mucus derived from the conjunctival goblet cells, 
and Mr Wolff suggested that these last-mentioned structures might 
appropriately be designated the “corneal polishing cloth ” Next comes 
the intermediate layer, consisting of tears Most superficial of the 
three layers is a thin film of meibomian secretion, which not only acts as 
a kind of protective “flypaper” but also serves to prevent the middle 
layer of tears from running away too quickly or from being dissipated 
by rapid evaporation Furthermore, the meibomian secretion forms 
a low wall athwart the lower lid margin, thus enabling the conjunctnal 
sac to function as a reservoir for tears For all these reasons, Mr 
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Wolfl contended that the location of the mucocutaneous junction at the 
line of orifices of the meibomian glands must be recognised not meiely 
as an academic fact hut as a logical arrangement essential for the 
integrity of the cornea 

“Recent Developments in Aitificial Eyes” were described In Mi 
E F Fincham who was introduced In the president He reminded 
his audience that new plastic substances especially the aci \ he resins, 
were aheadv being introduced as substitutes for glass before the recent 
world war and that Mi Clarkson woiking at the Hast Grinstead Plastic 
Unit in 1941 was beginning to adopt the technic of mechanical denlistn 
with a \iew to improving the appearance of aitificial eyes A large 
pioportion of Mr Fmcham’s paper was decoted to the problem of 
how to aclueie close imitation of the iris structuic He contended that 
coloi and pattern must not he icgarded as qualities isolated fiom each 
other 

Di Man Cripps described hei c\pcnence in the “'I reatment of 
Traumatic and Inflammatoiy Lesions by Roentgen Radiation and 
Shoit \Ya\e Diatheimt Combined ’’ Her main conclusion was that 
these two methods of treatment reenforced each other, so that then 
beneficial effects were relativeh disappointing when one was used apart 
from the other 

On the afternoon of May 31, 30 cases were presented at a clinical 
meeting held jointly with the Section of Ophthalmolog\ of the Royal 
Society of Medicine Among the patients were a number with war 
injuries and seceral prisoners leturned from Japanese camps with 
paitial atiophy of the optic nerve In the absence of Mi PII Adams 
the piesident of the section the chair during discussion of the cases was 
taken by the senior vice president, Mr F A M'llhamson-Noblc 

The official guests fiom abroad weie entertained at dinner at the 
Hall of the Society of Apothecaries m the City of London on the 
evening of the second day of the congress by the council of the newlv 
formed Faculty of Ophthalmologists Mr Frank W Law the honorary 
secretary of the Faculty had foitunately been able bv urtue of Ins 
connection with the Society' of Apothecaries to secure permission for 
the dinnei to be held* in these agreeable surroundings wlieie the 
guests were received by Sir Stewart Duke-Eldei the piesident of the 
Faculty After dinner short, informal speeches were made by Sir 
Stew'art Duke-Elder, Miss Ida Mann, Sir John Parsons and all the 
guests from abroad, beginning with Dr Arnold Knapp Unofficial 
view's w'ere exchanged with regard to the possibility' of holding an 
international congress of ophthalmology' m 1948 

On June 1, the third and last day of the congress, Di D V Gm 
opened the program with a paper on the “Technic of Intracapsulai 
Extraction of Cataracts with Retention of Conjunctival Bridge ” 
He dw'elt on the disadvantages of mutilating the iris, arguing that, even 
if it w'ere true that iridectomy diminished the liability to prolapse — though 
he doubted that contention — any' small advantage in that respect 
nevertheless was far outweighed by the dangeis attending excision of 
a piece of iris He also insisted as did Dr Arnold Knapp in the 
Bowman lecture, that depression of the globe increases the liability' 
to loss of vitreous Dr Giri also gave detailed consideiation to pre- 
operative and postoperative treatment and his paper was followed by 
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an interesting discussion, during which Dr W H Melanowski, of 
Waisaw, spoke m support of the conjunctival bridge ' 

Next came Dr W H Melanowski’s paper on “The More Important 
Pages m the History of Ophthalmology m Poland 55 Having deplored 
the obscuiation of Polish cult uie consequent on language difficulties 
and political upheavals down the centunes, Dr Melanowski pioceeded 
to tiace the advance of optical and ophthalmic knowledge in Poland 
from medieval times onwaid He leferied to the life and work of ' 
Vitello, Novicampius, Snenius, Szokalski, Kamocki, Galezowsla and 
Wicheikiewicz He reminded membeis of the society of the link forged” 
by Johnstone between Poland and Scotland and recalled Ziemmski’s 
penod of study at Moorfields Eye Hospital m 1888 Pictuies of the 
famous Polish ophthalmologists weie shown on the screen at the end 
of Di Melanowski’s talk and he then received the warm congiatulations 
of Sir Stewait Duke-Elder 

Dr C L Schepens, of Brussels, contributed a papei entitled “Is 
Malnutntion the Cause of Tobacco Amblyopia ? ” He began by saying 
that tobacco amblyopia was rare m Belgium and Holland before the 
recent woild wai but that its incidence was gieatly mci eased during 
the German occupation In Dr Schepens’ opinion, this increased 
incidence was paitly due to the mfeiioi quality of the tobacco m general 
use During the preparation of high grade tobacco a large proportion of 
nicotine undeigoes oxidation, but this substance is abundant m “green” 
tobacco, especially m the home-grown kinds Inferior tobacco did 
not, however, entirely account for the pievalence of tobacco amblyopia 
during the wai yeais, for even those who were smoking stores of 
piewar tobacco displayed an increased susceptibility to the malad) 
Malnutrition from shortage of protein, fat and vitamins was cleaily 
the othei mam factor, and in this connection it is worthy of note that 
the victims all complained of othei symptoms besides the visual defect 

Indigestion was mvanably piesent Cramps, deafness and othei 
distui bailees weie by no means uncommon Other features of wartime 
tobacco amblyopia noted by Dr Schepens were a lowered average age 
of incidence, a lower average consumption of tobacco and a higher 
propoition of changes m the fundus , especially in the younger age 
groups He showed numerous charts displaying scotomas near the 
center of the field but emphasized that the characteristic earl> change 
nt the fields is a pericecal disturbance His experience led him to 
believe that tobacco amblyopia is essentially due to low r ei capacity of 
the liver to neutralize toxins and that it is a disease of the retina rather 
than of the optic nerve, although of course the nerve wall undergo 
consecutive degeneration when the retinal changes have leached an 
n reversible stage 

Dr Schepens was warmly congratulated by Mr H M Traquair, 
who went on to stress the importance of high blood pressure as an 
etiologic factor m tobacco amblyopia Mr Traquair also pointed out 
that in a predisposed subject an attack of tobacco amblyopia could be 
precipitated by a fracture, a sharp cold or various other physical dis- 
turbances, and even by the onset of mental worry Dr H Gjessmg 
1 eniarked that tobacco amblyopia was common in Norway during the 
w r ar of 1914 to 1918 when fats were scarce Sir Stew T art Duke-Elder 
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emphasized the relationship between Dr Schepens’ observations and 
the experiences reported by the speakers in the discussion on “Ocular 
Distuibances Associated with Malnutrition ” Having commented on the 
variety of toxins and dietetic defects which might combine to degrade 
the metabolism of the cential nervous system, Sir Stewart expiessed 
the hope that many of the clinical conditions that now seem to be 
distant may with advancing knowledge be shown to possess a common 
denominator 

. Mr T W Letchwoi th’s paper on “Stereoscopic Vision in Binocular 
Aphakia” was autobiographic He recently underwent a successful 
opeiation, by Mr O G Morgan, on the left eye for extraction of 
cataract Vision m the light eye, the lens of which is opaque is 6/12 
with the aid of a small correction, while the left eye obtains 6/6 vision 
with a correction of -f- 6 0 D sph 3 -{- 4 0 D cyl , axis 160 Mr Letch- 
woi th emphasized the distoition inevitably pioduced by the peripheral 
poition of a strong spectacle lens but claimed that he can readily 
fuse his light and left images so long as he is looking through the 
axial portion of his left glass For work that demands visual precision 
he uses a contact glass over the left eye but finds it easy to drive 
a motoi car while wearing Ins ordinary spectacles 

Mr A Seymour Philps’ paper on “Venous Changes in the Retina 
in Diabetes” was illustrated by excellent fundus pictures diawn by the 
author himself He referied to the propensity of retinal veins in a diabetic 
subject to split into numerous small twigs, which coalesce faither on 
Sacculation, entailed by sudden changes in caliber, was another 
characteristic feature, and in some instances veins that had undergone 
prolonged dilatation might be converted into fibrous tissue Mr 
Philps suggested that whereas thrombosis occurs as a result of rapid 
venous obstruction, slowly progressive obstruction of the veins might 
offer a reasonable explanation for the changes observed with diabetes 
He showed a similar fundus picture of advanced retinal phlebosclerosis 
m a young man with advanced pulmonary fibrosis and posed the 
question whether the venous changes m the retina characteristic of 
diabetes may be due to increased and variable blood pressure Insulin, 
of course, entails violent fluctuation in the level of blood pressure 
Mr Philps admitted that his argument was somewhat weakened by 
the absence of similar venous changes in the fundi of victims of 
glaucoma, but Mr Affleck Greeves, in the course of the subsequent 
discussion, mentioned that he had often observed venous changes in 
cases of long-standing glaucoma and suggested that thrombosis of the 
central retinal vein, occurring as a complication of glaucoma and 
indicative of sudden complete venous blockage, is often preceded by 
slowly advancing partial obstiuction m the retinal veins Mr A J 
Ballantyne, whose paper dealing with this subject m the society’s 
Ti ansactions for 1943, page 101, had been mentioned by Mr Philps, 
attributed the changes to a combination of venous stasis and disease 
of the vessel walls He stressed the slow development of diabetic 
retinopathy, as shown by cases in which punctate hemorrhages may 
precede exudates by several years When once the internal limiting 
membrane has been transgressed, however, rapid changes supervene, 
leading to retinitis prohferans Dr I C Michaelson drew attention 
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to atoma of the capillary system as a factor promoting congestion of 
the retinal veins m such conditions as diabetes and leukemia 

At next year’s congress, Mr A J Ballantyne, the new president of 
the Ophthalmological Society of the United Kingdom, will be assisted 
by the noimal number of two honorary secretaries, Mr James Doggart 
and Mr E F King Thus, Mr Frank Law will be relieved of the 
honorary secretaiyship which he has held single handed for the last 
six congresses In spite of difficult wartime conditions, there has been 
no break m the continuity Although the Luftwaffe made a London 
meeting inadvisable m the spring of 1941, Mr Law was able to arrange 
for the congress to be held m Cambridge during September of that 
year Then from 1942 onward London was the place of assembly 
Mr Law’s until mg efloits were crowned by the success of this, the 
1946, congress, which was due in such laige measure to his efficient 
organization 



News and Notes 

Edited by Dr W L Benedict 


GENERAL NEWS 

Army Institute of Pathology and American Registry of Pathology 
— What is now known as the Army Institute of Patholog} was estab- 
lished in 1863 as the Army Medical Museum Dining World War II 
the activities of the Institute were gieath expanded, especiall} m the 
field of diagnostic pathology and reseaich Thcie are now on file 
over 170,000 accessions The results of reseaich at the Institute during 
the past few jears will be published in a \olume of about fourteen 
hundred pages as a part of the official lnston of World War II 
The present directoi is Col J Ash, who will be succeeded on October 1 
by Col Rajmond O Dart 

On lequest of Major General Norman 1 Knk, the Surgeon General 
of the Arm} the Committee on Patholog\ of the National Research 
Council, Division of Medical Sciences in late 1945 prepared a report 
on the future development of the Institute 4 He repoi t has been approv ed 
by the Surgeon General and by the \\ ar Department 

The essential recommendations m this leport are (1) that a new 
building of adequate size be consti ucted , (2) that the Institute be 
organized in four divisions — Department of Patholog}, Army Medical 
Illustration Service, Army Medical Museum and American Registrv 
of Pathology — each headed by a competent specialist, (3) that the 
staff of the Institute be drawn from both the commissioned ranks of 
the Army and from the civilian professions , (4) that a comprehensive 
educational and training piogram be undertaken, (5) that the vast 
store of material at the Institute be used for research, and (6) that the 
services in patholog} in the Veterans Hospitals be centialized at the 
Institute 

The American Registry of Pathology, founded in 1922, thus is and 
will continue to be, an integral pait of the Aimy Institute of Pathology 
There were, on Jan 1, 1946, over 43,000 cases registered To effectuate 
the new plans as they i elate to the Registry, the National Research 
Council, Division of Medical Sciences appointed a Committee on the 
American Registry of Pathology The membeis of the Committee are 
Howard T Kaisner, chairman Cleveland , Col J E Ash, Washington, 
D C , Brig Gen R Callender, Washington, D C , Col Balduin Lucke, 
Philadelphia, Robert A Moore, St Louis, Benjamin Rones, 'Wash- 
ington, D C , A R Shands Jr, Wilmington Del, and Henry A 
Swanson, Washington, D C 

At the present time there are fouiteen registries as a part of the, 
American Registry of Pathology These include Registry of Ophthalmic 
Pathology, established in 1922, sponsored by the American Academy 
of Ophthalmology and Oto-Laryngology , Lymphatic Tumor Registry, 
established in 1925, sponsored by the American Association of Pathol- 
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ogists and Bacteriologists, Bladdei Tumor Registiy, established m 
1927, Kidney Tumor Registry, established m 1940, and Prostatic Tumor 
Registry, established m 1943, sponsored by the American Urological 
Association } Registry of Dental and Oral Pathology, established in 
1933, sponsored by the Amencan Dental Association, Registiy of 
Otolaryngological Pathology, established in 1935, sponsored by the 
American Academy of Ophthalmology and Oto-Laryngolog;y , General 
Tumor Registiy, established in 1937, sponsored by the American Society 
of Clinical Pathologists , Registry of Dermal Pathology, established in 
1938, sponsored by the Amencan Academy of Dermatology and 
Syphilology, Chest Tumor Registry, established m 1942, sponsoied by 
the American Society for Thoracic Surgery , Registry of Neuropathology, 
established in 1943, sponsored by the American Association of Neuio- 
patliologists , Registry of Oithopaedic Pathology, established in 1943, 
sponsoied by the American Academy of Orthopaedic Surgeons, Registry 
of Vetennary Pathology, established in 1944, sponsored by the American 
Veterinary Medical Association, and Registry of Gerontology, established 
m 1945, sponsored by the Gerontological Society, Inc 

Plans for additional registries are under consideration A piofes- 
sional scientific society wishing to sponsor a registry should communicate 
with the Director, Army Institute of Pathology, Seventh Street and 
Independence Avenue, S W , Washington 25, D C The society 
appoints a committee to work with the Directoi in supei vision of the 
activities of the Registry, and make an annual contribution to the 
budget, which is administered by the National Academy of Sciences 

All specimens in the Registry are available for review and research 
by competent mvestigatoi s Sets of slides and accompanying syllabuses 
on special fields are available for loan to the civilian professions and 
officers m the federal services Physicians, dentists and vetennai lans 
are urged to send unusual specimens together with an abstract of the 
history to the Registiy The contributor receives a report on each 
specimen and is asked to keep the Registry infoimed of the follow-up 
on the patient 

With the reorganization of the Army Institute of Pathology to lie 
completed during 1946 and 1947, a full time scientific director of the 
American Registiy of Pathology will be appointed, and sufficient clerks 
and technicians will be available to assure adequate use of the registries 
for diagnosis, lesearch, training of young men and education of the 
professions 

American Registry of Pathology — Many diseases are so raie 
that any one individual, or even the staff of any one hospital or clinic, 
has a limited opportunity to study certain conditions and lesions 
Conclusions m science must be based on not one but many obsen ations 
Therefore, it is desirable to organize and support central agencies for 
the collection and filing of histories, specimens and follow -up studies 

For over twenty-four years the American Registry of Patholog) 
has been maintained at the Army Institute of Pathology m Washington. 
D C It was founded m 1922 by the then curator of the Army Medical 
Museum, Brig Gen George R Callender, at the request of the Amencan 
Academy of Ophthalmology and Oto-Laryngology Succeeding curators 



764 


ARCH II' ES OF OPHTHALMOLOGY 


Majoi Paul E McNabb, Col Virgil H Cornell, Co! Raymond O 
Dait and Col J Earle Ash, have given time and thought to the pioblems 
of the Registry On Jan 1, 1946, matenal fiom over 43,000 cases -was 
on file 

Theie aie now fourteen separate icgistnes, each sponsoied by a 
professional scientific society Important additions to knowledge ha\e 
been made by investigations at the Registiy, notably on tumors and 
diseases of the C}e, tumors of the lymphatic system and tumors of the 
bladder 

With the i eorgamzation of the Aimy Institute of Patholog} and 
with plans for the erection of a new building, sponsored by Major 
General Norman T Kirk, the Surgeon General, the American Registry 
of Patholog} takes on increased impoitancc There will be greater 
oppoitumties foi the tiaining of specialists, for icsearch and for educa- 
tional activities 

The American Registry of Patholog}' desenes suppoit from the 
civilian professions in terms of contributions of materials by individuals 
and sponsorship of registries by societies 

Oftalmologicheskiy zhumal — A new monthly journal of ophthal- 
mology is being published m the Soviet Union Heretofore Vcstmk 
oftalmologn was the only journal in that country devoted to ophthal- 
mology In their foreword, the editors (V Filatov, S Kalfa and 
V Arkhangelsk}') state that the journal wall be devoted to problems of 
prevention of blindness Reconstiuctive plastic surgery, keratoplasty, 
and the pathogenesis, diagnosis and treatment of glaucoma and trachoma 
are some of the other subjects on which leading articles will be published 
Space will be devoted to the ophthalmologists from the provinces for 
the publication of their clinical and theoretic w f ork A consultation 
column will be established foi them 

The first issue contains the following articles “Biogenic Stimu- 
lators”, “Elastometnc Curves in Glaucoma”, “Penicillin in Treatment 
of Thrombosis of the Cavernous Sinus” , “Tissue Therapy in Contusion 
Chorioretinitis” , “Tissue Therapy m Ocular Diseases of Hypertensive 
Origin” , “Electromagnets in Ophthalmic Practice ” and "The Fundus 
in Wounds of the Skull ” 

The price is 8 rubles 

The Scientific Exhibit, Atlantic City Session of the American 
Medical Association— At the Atlantic City Session, June 9 to 13, 1947, 
the American Medical Association wull observe its centennial anm- 
versar} For almost half of those hundred years — since 1899 — the 
Scientific Exhibit has been a feature of each annual session and has 
developed into a short course m graduate medical mstiuction 

Exhibits at the 1947 Session wull covei all phases of medicine A 
certain amount of historical material wull be included but emphasis 
wull be placed on the latest developments of medical science The 
Committee on Exhibits of the Section on Ophthalmology consists 
of Dr Georgiana D Theobald, Chairman, 715 Lake Street, Oak Park, 
111 , Dr Derrick Vail, Chicago, and Di A B Reese, New' York 
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Applications for space should be submitted as early as possible, 
since the closing- date is Jan 13, 1947 Application blanks may be 
obtained either fiom the Committee members or from the Director, 
Scientific Exhibit, American Medical Association, 535 North Dearborn 
Street, Chicago 10 

Proctor Lecture in Ophthalmology. — The University of California 
announces the receipt of $20,000, given by Mrs Francis I Proctor 
for the establishment of a lecture m memory of her husband, the 
late Dr Francis I Proctor The first lecture will be given by 
Dr Kenneth Swan, professor of ophthalmology at the University of 
Oregon Medical School, who will speak on “Contemporary Concepts 
of Pharmacology and Toxicology of the Cornea ” The lecture will 
be given m Toland Hall of the University of California Medical School 
in San Francisco on Friday, December 20 This lectureship will 
be a yearly one 

Research Study Club of Los Angeles — The sixteenth annual mid- 
winter post-graduate clinical convention in ophthalmology and otolar- 
yngology, sponsoied by the Research Study Club of Los Angeles, 
will be held Jan 20 to Jan 31, 1947 The first week will be devoted 
to the eye 

The following teachers will take part Dr William L Benedict, 
Dr Henry P Wagener, Dr Kenneth C Swan, Dr David O 
Harrington, Dr Dohrmann K Pischel and Dr Meyer Wiener The 
fee for the clinical course is $75 Applications should be sent to 
Dr Pierre Viole, 1930 Wilshire Boulevard, Los Angeles 5 Owing 
to the difficulties of obtaining accommodations, it is well to write 
at once for reservations to Mi H M Nickerson, manager, Elks Club, 
Douglas MacArthur Park, Los Angeles 5 

The George Washington University Department of Ophthal- 
mology. — The seventh annual W Thornwall Davis Intensive Post- 
graduate Course m Ophthalmology will be given the week of Feb 3 
to 8, 1947, at the George Washington University School of Medicine. 
1335 H Street, N W, Washington, D C, by the resident staff 
and the following guest lecturers Dr F Heed Adler, Philadelphia , 
Dr J Mason Baird, Atlanta, Ga , Dr S Judd Beach, Portland, 
Maine, Dr Hermann M Burian, Boston, Dr Ramon Castroviejo, 
New York, Dr C Alvin Clapp, Baltimore, Dr F Bruce Fralick, 
Ann Arbor, Mich , Dr Deane B Judd, Washington, D C , Dr Peter 
C Kronfeld, Chicago , Dr Walter I Lillie, Philadelphia , Dr Angus 
L MacLean, Baltimore, Mr Philip L Salvaton, Nev York 
Dr Harold G Scheie, Philadelphia , Dr Edmund B Spaeth, Phila- 
delphia, and Dr Frederick W Stock, Durham, N C 
The tenth annual W Thornwall Davis Post Graduate Course in 
Ocular Pathology, and Orthoptics and Surgery will be given during 
the week of Jan 27 to Feb 1, 1947 This is a practical course and 
is limited to 30 registrants 

The secretary, Maiy Everist Kramer, Suite 34 1801 K Street 
N W , Washington 6, D C , will be glad to furnish on request further 
details regarding the post-graduate courses m ophthalmology 
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Howe Lecture in Ophthalmology — Pi of William John Biownlow 
Riddell, fellow of the Royal Faculty of Physicians and Surgeons, 
and dean of medicine at Glasgow Umveisit} gave the Howe lecture in 
Ophthalmology on ’’Heredity and Vanation in Clinical Ophthalmology” 
at the Harvaid Medical School on Tuesday, No\ 19, 1946 

SOCIETY NEWS 

Washington, D C , Ophthalmological Society — 1 he first meeting 
of the Washington, D C , Ophthalmological Society for the 1946-1947 
season was held on Monday, Nov 4, 1946, and was a joint session with 
the Baltimore Ophthalmological Society 

Dr Richard W Wilkinson, piesulent of the Washington, D C, 
Ophthalmological Society, presided at the meeting Case presentations 
of cataiacta nemodermatica and vitreous cyst Were made by Dr Edward 
J Cummings Dr Jules B Chapman presented a case of cataiacta 
comphcata 

The guest speaker of the evening was Pi of W ] B Riddell, of 
the Umversit) of Glasgow Scotland His piesentation was on the 
“Clinical Valuation of Cataiact Opeiation,” and the discussers of this 
interesting paper weie Dr Clyde A Clapp, of Baltimore and Dr John W 
Burke, of Washington, D C 

A short business meeting followed this discussion, and the meeting 
was then adjourned until the next session, scheduled foi Tan 6, 1947 

Belgian Society of Ophthalmology — The Belgian Society of 
Ophthalmology celebrated its fiftieth anniversary by a meeting m Brus- 
sels on Sept 2S to 30, 1946 The meeting w r as opened on Saturday 
September 28, at 3 p m , m the presence of Her Majesty, Queen 
Elisabeth, in the marble hall of the Palais des Academies The presi- 
dential addiess was given by Professor van der Straeten A message 
of the foieign delegations w r as delivered by Professoi van der Hoeve, 
Di Leon Coppez spoke on the scientific woik of the society since its 
foundation, and “The Human Eye in Ait” wxis the subject of an address 
by Dr Alaeits 

On Sunday September 29, the Belgian Society of Ophthalmology 
met m the Maison des Medecins, 54 boulevaid de Waterloo, at 10 
o’clock in the morning, wuth Piofessor Weekeis piesiding The follow r - 
mg papers w eie lead “Blindness of the New'born,” Prof J Beauvieux 
delegate of the Fiench Society of Ophthalmology, “Ophthalmology in 
the War Yeais,” Di Law r , delegate of the Ophthalmological Society 
ot the United Kingdom, “Certain Lesions of the Ciliaiy Arteries,” 
Professoi Zeeman, delegate of the Netherland Society of Ophthalmology , 
“The Aqueous Humor, That Unknowm Quantity,” Piofessoi Amsler, 
delegate of the Swuss Society of Ophthalmology 

At 3 o’clock m the afternoon, with Piofessoi van Canneyt in the 
chair, the following papers weie presented “Ocular Wai Injunes fiom 
1939 to 1944,” J Sedan and G Farnanei (Marseille), “Sympathetic 
Ophthalmia Cured by Subconjunctival Injections of a Sulfonamide 
Compound Report of Three Cases,” G Renaid (Pans) , “The Oily 
Precorneal Layer,” E Wolff (London) , “The Technic of Transplanta- 
tion of Corneal Grafts,” G P Souidille (Nantes) , “The Vasodilator 
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Action of Nicotinic Acid on the Blood Vessels of the Retina” (an 
experimental and clinical article), Hennque Moutinho (Lisbon), 
“Hypertensive Retinopathy and Hypophysial Diabetes,” R Onfray, 
Derot and Quentin (Pans) , “Retinitis of Septic Origin, Report of 
Two Cases,” R Lmdsay-Rea (London) , “Prohfeiatmg Retinitis and 
Cleavage of the Retina,” S Schitf -Wertheimer (Pans) , “A Spon- 
taneously Curable Form of Macular Retinal Exudation, Piobably Tuber- 
culous,” G Renard (Pans) , “A Short Account of Orthoptic Tiainmg,” 
M Pugh (London) 

On Monday, September 30, there was an excuision to Antweip, 
with a visit to the Rubens house and to the Cathedial, with bieakfast at 
the “Century,” m de Keyser Avenue, and m the afternoon a drive was 
taken m the city, with a visit to the tunnel under the Escaut 

PERSONAL NEWS 

Research Project on Onchocerciasis Completed — Dr William B 
Clark, head of the department of ophthalmology, Tulane University 
of Louisiana School of Medicine, returned to Guatemala on Nov 7, 
1946, where he concluded the research project on onchocerciasis which 
he began there last year He returned to New Orleans on Nov 16, 
1946 



Book Reviews 


Fourteenth Report of the Memorial Ophthalmic Laboratory, Giza, 
Cairo, ,1939-1944 Ministry of Public Health Puce, 35 piasteis 
Pp 140 Cairo, Egypt Schindlei’s Pi ess, 1945 

This report covers the period of the war years fiom 1939 to 1944 
and consists of a selection of the more important papers of scientific 
interest prepared during that time Owing to cxcessne costs, all 
illustrations have been omitted Reference is made to seventeen other 
papers by members of the staff, not included in the report but all 
appearing in issues of the Bulletin of the Ophthalmological Society 
of Egypt Case reports of special clinical and pathologic interest, which 
were a prominent feature of previous (annual) icpoits of this laboratory, 
are also omitted 

Tw r elve papers are given The first, by the dnectoi, Rowland P 
Wilson, is entitled, “Trachoma A Selection of Peisonal Observations 
and Experiences” It reports the author’s obsei vations on the disease 
over an eighteen year period Under the heading of etiology are 
comments on the early studies on Bacterium (Noguclna) granulosis and 
the reasons which led to its elimination as an etiologic possibility The 
author then mentions the steps which led lum to conclude that trachoma 
is a virus disease, m which the inclusion bodies of Halberstadter and 
Prowazek are the intracellular colonies of the virus Under the head 
of epidemiology he notes that in Egypt trachoma is pandemic, affecting 
as high as 100 pei cent of village populations He notes that many 
factors, in particular the acute ophthalmias, are concerned in the 
spread of the disease but that the obsei vance of simple personal hygienic 
principles would be sufficient to prevent its spread m most cases 
Wilson does not believe that there is any special racial susceptibility, 
although he notes that the tendency to spontaneous cure is more evident 
among Egyptians than among Europeans He then describes his 
observations in cases of incipient trachoma and sti esses the fact that 
the virus infects the limbal epithelium at the same time that it infects 
the palpebral conjunctiva He concludes with observations on the 
pathologic character of follicles, on differential diagnosis, on prophylaxis 
and on sulfonamide therapy 

In a second paper, Wilson discusses the economic importance of 
the acute ophthalmias and makes recommendations foi their control 
He includes statistics on the incidence of the ophthalmias in the various 
age groups and their effect on visual acuity It is estimated that at 
least 75 per cent of the blindness in Egypt is produced by the acute 
ophthalmias, with approximately 120,000 Egyptians blind in both eyes 
from this cause Wilson believes that there is every reason to hope 
that sulfonamide therapy alone can prevent entirely the serious sequelae 
of these diseases, as u^ell as reduce indirectly the incidence of trachoma 

In a third paper, Wilson and Bland present bactenologic and clinical 
observations on treatment of the acute ophthalmias with the sulfonamide 
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compounds and with penicillin They conclude that the sulfonamide 
drugs are of much greater value than penicillin, particularly in the 
treatment of Koch- Weeks conjunctivitis 

This paper is followed by one by Bland on spontaneous folhculosis 
of the conjunctiva in gnvet and vervet monkeys, with observations on 
the susceptibility of the grivet to the trachoma virus Bland concludes 
that the reaction of grivets and vervets to trachoma cannot be dis- 
tinguished histologically or clinically from spontaneous folhculosis and 
that these animals are therefore unsuitable for research on trachoma 
He notes, however, that the trachoma virus still produced trachoma 
m a human volunteer after four passages m the grivet, inclusion 
bodies, present in the original inoculum, could not be found in the 
grivet but reappeared in the case of experimentally produced human 
trachoma 

In an important article, entitled “The Etiology of Trachoma 
A Critical Review of Present Knowledge,” Bland concludes that the 
trachoma virus bears a close relationship to the viruses of inclusion 
conjunctivitis, lymphogranuloma venereum and psittacosis He further 
concludes that these viruses stand in an intermediate position between 
the nckettsias and the large viruses He prefers to call them “basophilic 
vnuses,” on account of the blue staining of their initial bodies 

The volume concludes with five short reports by other members of 
the laboratory staff El-Tobgy describes a scheme for massive abortive 
treatment of the acute ophthalmias with chemotherapy and recommends 
sulfapyridme, sulfadiazine or sulfathiazole, given m a daily dose of 
0 5 Gm for each 20 Kg of body weight over a four day period 
Kamel reports on schistosomiasis (bilharziasis) of the conjunctiva and 
notes that up to 1936 only 3 cases of the ocular disease had been seen 
in the laboratory Since then, however, he has seen an additional 
5 cases He notes that the lesions are not painful and that the patient’s 
attention is attracted to them only by reason of the disfigurement they 
cause Kamel reports on clinical and histopathologic observations m 
3 cases of leishmaniasis involving the eyelids He notes that roentgen 
therapy and diathermy have been most efficacious Nashed reports on 
chemotherapy of the acute ophthalmias and concludes that oral treat- 
ment is more successful than local application Along similar lines, 
Hilmi Hamed describes results of experiments m the treatment of 
Koch- Weeks and gonococcic conjunctivitis and sulfapyridme He recom- 
mends a combination of intramuscular injections and oral therapy 

The director notes that the scientific work of the laboratory v\as in 
large part interrupted by the war The twelve papers included in the 
fourteenth report, however, contain much of value, and the more signifi- 
cant ones will be abstracted separately Phillips Thygcsox 


Studies from the George Washington University School of Medicine, 
1943-1944 Washington, D C , 1944 

Among the forty-eight reprints there are two on the eye “Military 

Ophthalmology,” by W T Davis, and “Leiomyoma of the Iris,” bv 

W T Davis, E Sheppard and W J Romejko Both these articles 

were published m the American Journal of Ophthalmology and ha\e 

been reuewed A 

Arnold Knvpp 
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Clinical Ophthalmoscopy By Ailhui J Bedell, MD, FACS, D 
Sc ,LL D Two hundred glass-mounted Kodachrome 2 by 2 inch 
reproductions with concise history and descnption of each Pi ice, 
§100 James A Glenn, 76 Columbia St , Alban) N Y 1946 

Since the publication of Jaegei’s “Atlas,” in 1855, the illustration 
of lesions of the fundus has engaged the attention of many ophthal- 
mologists In England, Frost’s “Atlas” appeared in 1896, and there 
were many beautiful illustrations m the 7 i ansactions of Ihc Ophthal- 
mological Society of the United Kingdom which were also the work 
of that eminent artist, A W Head Oeller’s “Atlas,” in 1S96, w r as 
the first atlas in wdnch the leproduclions were made in oils, and 
they weie painted by the author A beautiful atlas in color was published 
by di Marzio in 1937, in Italy 

The era of fundus photography w'as initiated w'lth Dimmer’s pains- 
taking work, wdnch began in 1905 and was summarized in an atlas b) 
Dimmer and Pillat m 1927 , but photographic reproduction did not come 
into its own until the Zeiss w'orks brought out the Nordenson camera 
based, on modern optical principles (Gullstrand) , with wdnch excellent 
photographs w'ere taken and the procedure came into general use Tille 
et Couadau’s “Atlas” appeared m Fiance m 1939, and Bedell published 
his “Atlas on Fundus Photographs” in 1939 Photographs in color 
could not be taken on account of the necessarily long exposure, but 
with the manufacture of the more sensitive films of the present day this 
difficulty w r as surmounted and splendid photographs in color are now 
m general use Dr Bedell is a pioneer in photography of the fundus, 
and Ins beautiful pictuies in colors have illustrated many papers and 
enlivened many medical meetings Pie has now' brought out the first 
kodachrome atlas of fundus pictures In a series of 200 glass-mounted 
Kodachrome, 2 by 2 inch (5 by 5 cm ) reproductions, the subject of 
ophthalmoscopy is systematically covered A small accompanying manual 
brings a concise history and gives a description of each picture The 
series begin with the normal fundus and its congenital anomalies , then 
come circulatoiy disturbances associated with hypertension and arterio- 
sclerosis, lesions of the blood vessels, diabetes, senile macular degenera- 
tion, retinochoroiditis, tumors of the choroid, angiomatosis retinae, 
retinitis pigmentosa, angioid streaks, changes of the optic neive, glau- 
coma, traumatic lesions and intraocular foreign bodies The color, the 
details and the depth perception are as true to life as the image wuth 
the ophthalmoscope at its best The much sought after colored photo- 
graphic reproduction has finally been obtained, and Dr Bedell can be 
proud of his success in the difficult masteiy of the mtiicate subject of 
fundus color photogiaphy These pictures are by fai the best that 
have been published and it is a pleasure to study them and to enjoy 
their beauty At last a collection of transparencies has been made 
available foi teaching ophthalmoscopy, and the student can now' see 
and study the fundus picture without reflexes in all its tiue and 
beautiful colors 

This collection of kodachromes comes in two secure metal boxes 
and at a very reasonable price, theie are empty places for 100 additional 
slides, which it is to be hoped that Dr Bedell will gradually fill with 
additional beautiful photographs in the years to come 

Arnold Knapp 
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INTERNATIONAL 

International Association for Prevention of Blindness 

President Dr P Bailliart, 66 Boulevard Samt-Michel, Paris, 6 e , France 
Secretary-General Prof M Van Duyse, Universite de Gand, Gand, Prov Ost- 
flandern, Belgium 

All correspondence should be addressed to the Secretariat, 66 Boulevard Samt- 
Michel, Paris, 6®, France 

International Ophthalmologic Congress 

President Prof Nordenson, Serafimerlasarettet, Stockholm, Sweden 
Secretary Dr Ehlers, Jerbanenegade 41, Copenhagen, Denmark 

International Organization Against Trachoma 
President Dr A F MacCallan, 17 Horseferry Rd , London, England 

Pan-American Congress of Ophthalmology 

President Dr Harry S Gradle, 58 E Washington St , Chicago 
Executive Secretaries Dr Conrad Berens, 35 E 70th St , New York Dr M E 
Alvaro, 1511 Rua Consolacao, Sao Paulo, Brazil 
Place Habana, Cuba Time February 1948 

FOREIGN 

All-India Ophthalmological Society 

President Dr B K Narayan Rao, Mmto Ophthalmic Hospital, Bangalore 
Secretary Dr G Zachariah, Flitcham, Marshall’s Rd , Madras 

British Medical Association, Section on Ophthalmology 

President Dr W Clark Souter, 9 Albyn PI , Aberdeen, Scotland 
Secretary Dr Frederick Ridley, 12 Wimpole St, London, W 1 

/ 

Chengtu Ophthalmological Society 
President Dr Eugene Chan 

Secretary Dr D S Shen, Eye, Ear, Nose and Throat Hospital, Chengtu, 
Szechuan, China 

Place Eye, Ear, Nose and Throat Hospital, Chengtu, Szechuan, China 

Chinese Ophthalmology Society 
President Dr C H Chou, 363 Avenue Haig, Shanghai 
Secretary Dr F S Tsang, 221 Foochow Rd , Shanghai 

Chinese Ophthalmological Society of Peiping 

President Dr H T Pi, Peiping Union Medical College, Peiping 

Secretary" Dr C K Lm, 180 Hsi-Lo-yen Chienmeng, Peiping 

Place Peiping Union Medical College, Peiping Time Last Fnday of each month 

* Secretaries of societies are requested to furnish the information necessary to 
make this list complete and keep it up to date 
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Faculty of Ophthalmologists 

President Brig Sir Stewart Duke-Elder, 63 Harley St , London, W 1, England 
Secretary Mr Frank W Law, 45 Lincoln’s Inn Fields, London, W C 2, England 

German Ofhthalmological Society 

President Prof W Lohlem, Berlin 
Secretary Prof E Engelking, Heidelberg 

Hungarian Ofhthalmological Societi 
President Prof I Imre, Budapest 

Assistant Secretary Dr Stephen de Grosz, University Eye Hospital, Manautca 39, 
Budapest 

All correspondence should be addressed to the Assistant Secretary 

Midland Ofhthalmological Society 

President Dr W Niccol, 4 College Green, Gloucester, England 
Secretary Mr T Harrison Butler, 61 Newhall St , Birmingham 3, England. 
Place Birmingham and Midland Eye Hospital 

North of England Ophthalmological Society 

President Mr E F Wilson, 24 Upper Northgatc St , Chester 
Secretary Mr William M Muirhead, 70 Upper Hanover St , Sheffield 3 
Place Manchester, Leeds, Newcastle-upon-Tyne, Liverpool, Sheffield and Bradford, 
in rotation Time October to May 

Ofhthalmological Society of Australia 

President Dr J Rmgland Anderson, Astor House, 10S Collins St, Melbourne, 
Victoria 

Secretary Dr D A Williams, 27 Commonwealth St, Sydney 
Ofhthalmological Society of Egypt 

President Prof Dr Mohammed Mahfouz Bey, Government Hospital, Alexandria 
Secretary Dr Mohammed Khalil, 4 Baehler St, Cairo 

All correspondence should be addressed to the secretary, Dr Mohammed Khalil. 

Ofhthalmological Society of Hospital de Nuestra Senora de la Luz 

Chairman Dr Manuel J Icaza y Dublan, Mexico, D F, Mexico 
Secretary Dr Jorge Meyran, Mexico, D F , Mexico 

Ophthalmological Society of South Africa 

President Dr A W Sichel, National Mutual Bldg , Church Square, Cape Town 
Secretary Dr J K de Kock, Groote Kerk Bldg, 32 Parliament St, Cape Town 

Ophthalmological Society of the United Kingdom 

President Mr Charles B Goulden, 89 Harley St , London 
Secretary Mr Frank W Law, 30 Devonshire PI , London, W 1 

Ophthalmology Society of Bombay 

President Dr D D Sathaye, 127 Girgaum Rd , Bombay 4, India 
Secretary Dr H D Dastur, Dadar, Bombay 14, India 

Place H B A Free Ophthalmic Hospital, Parel, Bombay 12 Time First 
Friday of every month 
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Oxford Ophthalmological Congress 

Master Mr F A Williamson-Noble, 27 Harley St, London, W 1, England 
Secretary-Treasurer Dr F A Anderson, 12 St'John’s Hill, Shrewsbury, England. 
Place Oxford Time July 3-5, 1947 

Palestine Ophthalmological Society 

President Dr Aneh Feigenbaum, Abyssinian St 15, Jerusalem 
Secretary Dr E Sinai, Tel Aviv 

Philippine Ophthalmological and Otolaryngological Society 

President Dr Antonio S Fernando, Philippine General Hospital, Manila 
Secretary-Treasurer Dr Jose N Cruz, Philippine General Hospital, Manila. 

Polish Ophthalmological Society 

President Dr W Kapuscinski, 2 Waly Batorego, Poznan 

Secretary Dr J Sobanski, Lindley’a 4, Warsaw , 

Place Lindley’a 4, Warsaw 

Puerto Rico Medical Association, Section of Ophthalmology 

and Otolaryngology 

President Dr Jose T Pico, Avemda Ponce de Leon 15, San Juan 10 
Secretary Dr Ricardo F Fernandez, Avemda Ponce de Leon 15, San Juan 10. 

Revista Brasileira de Oftalmologia 

President Dr Caldas Britto, Largo de Canoca 5-6° andar, Rio de Janeiro, Brazil 
Secretary Dr Evaldo Campos, R Rodrigo Silva 7-1° andar, Rio de Janeiro, Brazil 
Place Rio de Janeiro, Brazil Time' Third Friday of every month from April 
to December 

Royal Society of Medicine, Section of Ophthalmology 

President Col F A Juler, 96 Harley St, London, W 1, England 

Secretary Dr Harold ^ Ridley, 60 Queen Anne St, London, W 1, England 
* 

Sao Paulo Society of Ophthalmology 

President Dr Armando Gallo, Rua Benjamin Constant, 67, 9° Andar Sao Paulo, 
Brazil 

Secretary Dr F Amedee Feret Filho, Rua Marconi, 48, 4° Andar, Sao Paulo. 
Brazil 

* Scottish Ophthalmological Club 

President Dr S Spence Meighan, 13 W oodside PI , Glasgow, C 3 
Secretary Dr Alexander Garrow, 15 Woodside PI , Glasgow, C 3 
Place Edinburgh and Glasgow, m rotation 

Sociedad Argentina de Oftalmologia 

Chairman Dr Jorge Malbran, Buenos Aires 

Secretary Dr Benito Just Tiscorma, Santa Fe 1171, Buenos Aires 

Sociedad Cub ana de Oi talmologia 

President Prof Lorenzo Comas, Calle D #461, Vedado, Habana, Cuba 
Secretary Dr Oscar F Horstmann, Calle 5ta i£702, Vedado, Habana, Cuba 
Time Second Tuesday of every month 

Sociedad Oftalmologia del Litoral, Rosario (Argentina) 

President Prof Dr Carlos Weskamp, Laprida 1159, Rosario 
Secretary Dr Arturo Etchemendigara\ , Villa Constitucion, Santa Fe 
Place Rosario Time Last Saturda}' of e\er> month, April to No\ ember AH 
correspondence should be addressed to the President 
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SOCIEDADE DE OFTALMOLOGIA DEI NORTE 

President Dr Alberto Cardenas 

Secretary Dr Jorge Luis Castillo, Mendoza 421, Tucuman, Argentina 

SOCIEDADE DE OrTALMOLOGIA DE MlNAS GERAIS 

President Prof Hilton Rocha, Rua Rio de Janeiro 2251, Bello Horizonte, Minas 
Geraes, Brazil 

Secretary Dr Ennio Coscarelli, Rua Aimores 1697, Bello Horizonte, Minas Geraes, 
Brazil 

SoCIEDADE DE OFTALMOLOGIA E OtORRINOLARINCOLOGIA DE 
Rio GRANDr DO Sul 

President Dr Luiz Assumpcao Osorio, Edtficio Vera Cruz, Apartamento 134, 
Porto Alegre, Rio Grande do Sul 

Secretary Dr Fernando Voges Alves, Caixa Postal 928, Porto Alegre, Rio Grande 

do Sul 

% 

SOCIEDADE DE OPIITHALMOLOGIA E OTO-RHINO-LARYNCOLOGIA DA BAHIA 

President Dr Theonilo Amorim, Barra Avemda, Bahia, Brazil 

Secretary Dr Adroaldo de Alcncar, Brazil 

All correspondence should be addressed to the President 


Societa Oftalmologica Italiana 

President Prof Dott Giuseppe Ovio, Ophthalmological Clinic, University of 
Rome, Rome 

Secretary Prof Dott Epimaco Leonardi, Via del Gianicolo, 1, Rome 

Societe Franqaise d’Ophtalmologie 
Secretary Dr Rene Onfray, 6 Avenue de la Motte Picquet, Paris, 7 e 


Socifty or Swedish Ophthalmologists 
Secretary Dr K O Granstrom, Sodcrmalmstorg 4, Stockholm, So. 

Tel Aviv Ophthalmological Society 

President Dr D Arieh-Friedman, 96 Allenby St, Tel Aviv, Palestine 
Secretary Dr Sadger Max, 9 Bialik St , Tel Aviv, Palestine 


NATIONAL 

American Medical Association, Scientiiic Assembly, Section 
on Ophthalmology 

Chairman Dr Derrick Vail, 55 E Washington St , Chicago 
Secretary Dr R J Masters, 23 E Ohio St , Indianapolis 
Place Atlantic City Time June 9-13, 1947 

American Academy or Ophthalmology and Otolarylgology, 

Section on Ophthalmology 

President Dr Alan C Woods, Johns Hopkins Hospital, Baltimore 5 
President-Elect Dr C H McCaskey, 20 N Meridian St, Indianapolis, Ind 
Executive Secretary-Treasurer Dr William L Benedict, 100— 1st Ave Bldg, 
Rochester, Minn 

Place Palmer House, Chicago Time Oct 12-17, 1947 

American Ophthalmological Society 

President Dr John W Burke, 1740 M St W , Washington, D C 
Secretary-Treasurer Dr Walter S Atkinson, 129 Clinton St , Watertown, N Y 
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Association for Research in Ophthalmology, Inc 

Chairman Dr Derrick Vail, 55 E Washington St, Chicago 
Secretary-Treasurer Dr Brittain F Payne, 17 E 72d St, New York 
Assistant Secretary-Treasurer Dr Hunter Romaine, 35 E 70th St, New York 

Canadian Medical Association, Section on Ophthalmology 

President Dr Alexander E MacDonald, 170 St George St, Toronto 5 
Secretary-Treasurer Dr L J Sebert, 170 St George St, Toronto 5 

Canadian Ophthalmological Society 

President Dr J A MacMillan, 1410 Stanley St , Montreal 
Secretary-Treasurer Dr Kenneth B Johnston, Suite 1, 1509 Sherbrooke St W , 
Montreal 

National Society for the Prevention of Blindness 

President Mr Mason H Bigelow, 1790 Broadway, New York 

Secretary Miss Regina E Schneider, 1790 Broadway, New York 

Executive Director Mrs Eleanor Brown Merrill, 1790 Broadway, New York 

SECTIONAL 

Academy of Medicine of Northern New Jersey, Section on 
Eye, Ear, Nose and Throat 

-President Dr Anthony Ambrose, 31 Lincoln Park, Newark 
Secretary Dr William F Keim Jr, 15 Washington St, Newark 2 
Place 91 Lincoln Park South, Newark Time 8 45 p m, second Monday of 
each month, October to May 

Central Illinois Society of Ophthalmology and Otolaryngology 

President Dr Stuart Broadwell, 101J4 N 5th St, Springfield, 111 
Secretary-Treasurer Dr William F Hubble, 861-867 Citizens Bldg, Decatur, 111 

Central Wisconsin Society of Ophthalmology and Otolaryngology 

President Dr P G Spelbring, 131 S Barstow St, Eau Claire 
Secretary Dr G L McCormick, 650 S Central Ave , Marshfield 

Hawaii Eye, Ear, Nose and Throat Society 

President Dr F J Pinkerton, 7 Young Hotel Bldg, Honolulu 
Secretary-Treasurer Dr L Q Pang, 52 S Vineyard St, Honolulu 39 
Place Honolulu Time Third Thursday of each month 

New England Ophthalmological Society 

President Dr Howard F Hill, 177 Mam St, Waterville, Maine 
Secretary-Treasurer Dr Merrill J King, 264 Beacon St , Boston 16 
Place Massachusetts Eye and Ear Infirmary, 243 Charles St , Boston Time 
8 p m , third Tuesday of each month from November to April, inclusive 

Pacific Coast Oto-Ophthalmological Societ\ 

President Dr D H O’Rourke, 1612 Tremont PI , Denver 
Secretary-Treasurer Dr C Allen Dickey, 450 Sutter St , San Francisco 

Puget Sound Academy of Ophthalmology and Oto-Lapa ngoi or ,\ 

President Dr -Julius A Weber, 640 Stimson Bldg, Seattle 1, Wash 
Secretary-Treasurer Dr Barton E Peden, 301 Stimson Bldg, Seattle 1, Wash 
Place Seattle or Tacoma, Wash Time Third Tuesday of each month except 
June, July and August 
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Rock River Valley Eye, Ear, Nose and Throat Society 
President Dr J Sheldon Clark, Sterling, 111 

Secretary-Treasurer Dr Harry R Warner, 321 W State St, Rockford, 111 
Place Rockford, 111 , or Janesville or Beloit, Wis Time Third Tuesday of each 
month from October to April, inclusive 

Saginaw Valley Academy of Ophthalmology and Otolaryngology 

President Dr A R McKinney, 330 S Washington St, Saginaw, Mich 
Secretary-Treasurer Dr Harold H Heuser, 207 Davidson Bldg , Bay City, Mich 
Place Saginaw or Bay City, Mich Time Second Tuesday of each month, except 
July, August and September 

Sioux Valley Eye and Ear Academt 

President Dr J C Decker, 515 Francis Bldg, Sioux City, Iowa 
Secretary-Treasurer Dr J E. Dvorak, 408 Davidson Bldg, Sioux City, Iowa 

Southern Medical Association, Section on Ophthalmology 
and Otolaryngology 

Chairman Dr Savage Zerfoss, 165— 8th Ave N , Nashville 3, Tenn 
Secretary Dr Alston Callahan, 908 S 20th St , Birmingham 5, Ala 
Place Miami, Florida Time Nov 6, 1946 

Southwestern Academy of Eye, Ear, Nose and Throat 

President Dr H L Brehmer, 221 W Central Ave , Albuquerque, N Mex 
Secretary Dr A E Cruthirds, 1011 Professional Bldg, Phoenix, Anz 

Southwestern Michigan Triological Society 

President Dr W M Dodge, 716 First National Bank Bldg, Battle Creek 
Secretary-Treasurer Dr Kenneth Lowe, 25 W Michigan Ave, Battle Creek 
Time Last Thursday of September, October, November, March, April and May 

Western Pennsylvania Eye, Ear, Nose and Throat Society 
President Dr J V Foster, State College 

Secretary-Treasurer Dr J McClure Tyson, Deposit National Bank Bldg , Dubois 

STATE 

Arkansas State Medical Society, Eye, Ear, Nose and Throat Section 

President Dr E C Moulton, 619 Garrison Ave , Fort Smith 
Secretary Dr K W Cosgrove, 7 Urquhart Bldg, Little Rock 

Colorado Ophthalmological Society 

President Dr George H Stme, 23 E Pikes Peak Ave , Colorado Springs 
Secretary Dr J Leonard Swigert, 320 Republic Bldg, Denver 
Place University Club, Denver Time 7 30 p m , third Saturday of each month, 
October to May, inclusive 

Connecticut State Medical Society, Section on Eye, Ear, 

Nose and Throat 

President Dr Paul B MacCready, 442 Temple St, New Haven 
Secretary-Treasurer Dr W H Turnley, 1 Atlantic St, Stamford, Conn 

Eye, Ear, Nose and Throat Club of Georgia 

President Dr William O Martin Jr, Doctors Bldg, Atlanta 
Secretary-Treasurer Dr C K McLaughlin 666 Cherry St, Macon 
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Indiana Academy of Ophthalmology and Oto-Laryngology 

President. Dr W E Stewart, 721 Wabash Ave, Terre Haute 
Secretary Dr Russell A Sage, 23 E Ohio St , Indianapolis 
Place" French Lick Time First Wednesday in April 

Iowa Academy of Ophthalmology- and Oto-Laryngology 

President Dr C S O’Brien, University Hospital, Iowa City 
Secretary-Treasurer Dr Carl A Noe, 120— 3d Ave S E, Cedar Rapids 

Kansas State Medical Society, Section on Ophthalmology and 

Otolaryngology 

President Dr. W B Granger, Emporia 

Secretary Dr George F Gsell, 911 Beacon Bldg, Wichita 2 

Louisiana-Mississippi Ophthalmological and Otolaryngological Society 

President Dr George S Adkins, 121 N President St, Jackson, Miss 
Secretary-Treasurer Dr Edley H Jones, 1301 Washington St, Vicksburg, Miss 

Medical Society of the State of Pennsylvania, Section on 
Eye, Ear, Nose and Throat Diseases 

Chairman Dr William T Hunt Jr, 1205 Spruce St, Philadelphia 7 
Secretary Dr Gabriel Tucker, 250 S 18th St , Philadelphia 3 

Michigan State Medical Society, Section of Ophthalmology 

and Otolaryngology 

Chairman Dr Edmond L Cooper, 1553 Woodward Ave, Detroit 26 
Secretary Dr. Ralph H Gilbert, 110 Fulton St E, Grand Rapids 

Minnesota Academy of Ophthalmology and Otolaryngology 

President Dr Karl C Wold, 1051 Lowry Bldg, St Paul 2 
Secretary Dr William A Kennedy, 372 St Peter St, St Paul 2 
Time Second Friday of each month from October to May 

Montana Academy of Oto-Ophthalmology 

President Dr H Casebeer, 44 W Park Ave , Butte. 

Secretary Dr Fritz D Hurd, 309 Medical Arts Bldg, Great Falls 

Nebraska Academy of Ophthalmology and Otolaryngology 

President Dr W Howard Morrison, 1500 Medical Arts Bldg, Omaha 
Secretary-Treasurer Dr John Peterson, 1307 N St, Lincoln 

New Jersey State Medical Society, Section on Ophthalmology, 
Otology and Rhinolaryngology 

Chairman Dr. C W Buvinger, 50 Washington St , East Orange 
Secretary Dr Z Laurence Gnesemer, 1145 E Jersey St , Elizabeth 

New York State Medical Society, Eye, Ear, Nose and 
Throat Section 

Chairman Dr Maxwell D Ryan, 660 Madison Ave, New York 21 
Secretary Dr. Thomas H Johnson, 30 W 59th St , New York 

North Carolina Eye, Ear, Nose and Throat Society 

President Dr. A J Ellington, 412 S Spring St, Burlington 

Secretary Dr J A Harnll, Bowman Gray School of Medicine, Winston-Salem 
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North Dakota Academy of Ophthalmology and Oto-Laryngology 

President Dr E D Perrin, 221-Sth St , Bismarck 
Secretary-Treasurer Dr M T Lampert, Minot 

Oregon Academy of Ophthalmology and Oto-Laryngology 

President Dr Wilfred Belnap, 833 S W 11th Ave, Portland 
Secretary-Treasurer Dr C W Kuhn, 1020 S W Taylor St, Portland 5 
Place Good Samaritan Hospital, Portland Time Third Tuesday of each month 

Pennsylvania Academy of Ophthalmology and Otolaryngology 

President Dr Thomas F Furlong Jr, 36 Parking Plaza, Ardmore 
Secretary Dr Benjamin F Souders, 143 N 6th St, Reading 
Time Last week in April 

Rhode Island Ophthalmological and Otological Society 

Acting President Dr N Darrell Harvey, 112 Waterman St, Providence 
Secretary-Treasurer Dr Linley C Happ, 124 Waterman St., Providence 
Place Rhode Island Medical Society, Library, Providence Time 8 30 p m, 
second Thursday in October, December, February and April 

South Carolina Society of Ophthalmology and Otolaryngology 

President Dr J H Stokes, 125 W Cheves St, Florence 
Secretary-Treasurer Dr Roderick Macdonald, 330 E Mam St, Rock Hill 

Tennessee Academy of Ophthalmology and Otolaryngology 
President Dr George Burchfield, Maryville 

Secretary-Treasurer Dr Sam H Sanders, 1089 Madison Ave, Memphis 

Texas Ophthalmological and Oto-Laryngological Society 

President Dr F H Rosebrough, 603 Navarro St , San Antonio 
Secretary Dr M K McCullough, 1717 Pacific Ave , Dallas 

Utah Ophthalmological Society 

President Dr E B Fairbanks, 315 Medical Arts Bldg, Salt Lake City 
Secretary-Treasurer Dr Dean Spear, 516 Boston Bldg, Salt Lake City 
Place University Club, Salt Lake City Time 7 00 p m , third Monday of 
each month 

Virginia Society of Oto-Laryngology and Ophthalmology 

President Dr Thomas E Hughes, 1000 W Grace St, Richmond 
Secretary-Treasurer Dr Francis H McGovern, 105 S Union St, Danville 

West Virginia State Medical Association, Eye, Ear, Nose and 

Throat Section 

President Dr George Traugh, 309 Cleveland Ave, Fairmont 
Secretary Dr Welch England, 621J4 Market St, Parkersburg 

LOCAL 

Akron Academy of Ophthalmology and Otolaryngology 
President Dr E L Mather, 39 S Mam St, Akron, Ohio 
Secretary-Treasurer Dr V C Malloy, 2d National Bank Bldg, Akron, Ohio 
Time First Monday in January, March, May and November 
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Atlanta Eye, Ear, Nose and Throat Society 

President Dr B M Cline, 15 3 Peachtree St N E , Atlanta, Ga 
Secretary Dr Lester A Brown, 815 Doctors Bldg, Atlanta, Ga 
Place Academy of Medicine Time 7 30 p m, fourth Monday of each month 
from October to May 

Baltimore Medical Society, Section on Ophthalmology 

Chairman Dr Jonas Friedenwald, 1212 Eutaw PI , Baltimore 
Secretary Dr Fred Reese, 330 N Charles St, Baltimore 1 
Place Medical and Chirurgical Faculty, 1211 Cathedral St Time 8 30 p m, 
fourth Thursday of each month from October to March 

Birmingham Eye, Ear, Nose and Throat Club 
President Each member, in alphabetical order 

Secretary Dr W Chunn Parsons, 425 Woodward Bldg, Birmingham, Ala 
Place Tutwiler Hotel Time 6 30 p m , second Tuesday of each month, Sep- 
tember to May, inclusive 

Brooklyn Ophthalmological Society 

President Dr Benjamin C Rosenthal, 140 New York Ave , Brooklyn 
Secretary-Treasurer Dr Louis Freimarlc, 256 Rochester Ave, Brooklyn 13 
Place Kings County Medical Society Bldg , 1313 Bedford Ave Time Third 
Thursday in February, April, May, October and December 

Buffalo Ophthalmologic Club 

President Dr William M Howard, 389 Lmwood Ave , Buffalo 9 
Secretary-Treasurer Dr Sheldon B Freeman, 196 Lmwood Ave , Buffalo 9 
Time Second Thursday of each month from October to May 

Chattanooga Society of Ophthalmology and Otolaryngology 
President Each member, in alphabetical order 

Secretary Dr Douglas Chamberlain, Providence Bldg, Chattanooga, Tenn 
Place Mountain City Qub Time Second Thursday of each month from 
September to May 

Chicago Ophthalmological Society 

President Dr W A. Mann, 30 N Michigan Ave, Chicago 2 
Secretary Dr J R Fitzgerald, 3215 W North Ave , Chicago 
Place Continental Hotel, 505 N Michigan Ave Time Third Monday of each 
month from October to May 

Cincinnati General Hospital Ophthalmology Staff 

Chairman Dr D T Vail, 441 Vine St , Cincinnati 
Secretary Dr A A Levin, 441 Vine St, Cincinnati 

Place Cincinnati General Hospital Time 7 45 p m , third Friday of each month 
except June, July and August 

Cleveland Ophthalmological Club 
Chairman Dr M Paul Motto, Rose Bldg , Cleveland 
Secretary Dr H H Wygand, 624 Guardian Bldg , Cleveland 
Time Second Tuesday in October, December, February and April 

College of Physicians, Philadelphia, Section on Ophthalmology 

Chairman Dr Burton Chance, 317 S 15th St, Philadelphia 

Clerk Dr George F J Kelly, 37 S 20th St, Philadelphia 

Time Third Thursday of every month from October to April, inclusive 



780 


ARC H II ES 01 OP III II 4L MO LOG) 


Columbus Ophthalmological and Oto-Laryngological Society 

Chairman Dr M Goldberg, 328 E State St , Columbus, Ohio 
Secretary-Treasurer Dr W J Miller, 21 E State St, Columbus, Ohio 
Place ' University Club Time 6 15 p m , first Monday of each month, from 
October to May, inclusive 

Corpus Christi Eye, Ear, Nose and Throat Society 

Chairman Dr L W O Janssen, 710 Medical Professional Bldg, Corpus Christi, 
Texas 

Secretary Dr F B Kelly, 519 Medical Professional Bldg, Corpus Christi, Texas 
Time 6 30 p m , third Tuesday of each month from October to May 

Dallas Academy of Ophthalmology and Ojo-Laryngology 

President Dr Speight Jenkins, 1719 Pacific Ave , Dallas, Texas 
Secretary Dr L Darrough, Dallas Medical and Surgical Clinics, Dallas, Texas 
Place Dallas Athletic Club Time 6 30 p m, first Tuesday of each month 
from October to June The November, January and March meetings are 
devoted to clinical work 

Des Moines Academy of Ophthalmology and Otolaryngology 

President Dr H I McPhernn, 406-6th Ave , Des Moines, Iowa 
Secretary-Treasurer Dr C C Jones, Bankers Trust Bldg, Des Moines, Iowa 
Time 7 45 p m , fourth Monday of every month from September to May 

Detroit Ophthalmological Club 
Chairman Members rotate alphabetically 

Secretary Dr Wesley G Reid, 974 Fisher Bldg, Detroit 2 t 

Place Club rooms of Wayne County Medical Society Time First Monday of 
each month, November to April, inclusive 

Detroit Ophthalmological Society 

President Dr Bruce Fralick, 201 S Main St, Ann Arbor, Mich 
Secretary Dr William S Gonne, 619 David Whitney Bldg, Detroit 26 
Place Club rooms of Wayne County Medical Society Time 6 30 p m , third 
Thursday of each month from November to April, inclusive 

Eastern New York Eye, Ear, Nose and Throat Association 

President Dr Frank C Furlong, 713 Union St, Schenectady 
Secretary-Treasurer Dr E Martin Freund, 762 Madison Ave, Albany 
Time Third Wednesday in October, November, March, April, May and June 

1 Fort Worth Eye, Ear, Nose and Throat Society 

President Dr C R Lees, 602 W 10th St , Fort Worth 2, Texas 
Secretary-Treasurer Dr Van D Rathgeber, 1305 Medical Arts Bldg, Fort 
Worth, Texas 

Place Medical Hall, Medical Arts Bldg Time 7 30 p m , first Friday of each 
month except July and August 

Houston Academy of Medicine, Ophthalmological and 
Oto-Laryngological Section 

President Dr J Matt Robison, 1304 Walker Ave , Houston, Texas 
Secretary Dr John H Barrett, 1304 Walker Ave, Houston, Texas 
Place River Oaks Country Club Time 6 30 p m , second Thursday of each 
month from October to June 
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Indianapolis Ophthalmological and Otolaryngological Society 

President Dr J Jerome Littell, 603 Hume Mansur Bldg, Indianapolis 
Secretary Dr J Lawrence Sims, 23 E Ohio St, Indianapolis 
Place Indianapolis Athletic Club Time 6 30 p m , second Thursday of each 
month from November to May 

Kansas City Society of Ophthalmology and Oto-Laryngology 

President Dr Edgar Johnson, 906 Grand Ave , Kansas City, Mo 
Secretary Dr W E Keith, 1103 Grand Ave, Kansas City, Mo 
Time Third Thursday of each month from October to June The November, 
January and March meetings are devoted to clinical work 

Long Beach Eye, Ear, Nose and Throat Society 

Chairman Dr Robert G Thornburgh, 117 E 8th St, Long Beach 2, Calif 
Secretary-Treasurer Dr Kirt Parks, 60S Professional Bldg, Long Beach 2, Calif 
Place Seaside Hospital Time Last Wednesday of each month from October to 
May 

Los Angeles Society of Ophthalmology and Otolaryngology 

President Dr A R Robbins, 1930 Wilshire Blvd, Los Angeles 
Secretary-Treasurer Dr K C Brandenburg, 110 Pine Ave, Long Beach 2, Calif 
Place Los Angeles County Medical Association Bldg , 1925 Wilshire Blvd Time 
6 30 p m , fourth Monday of each month from September to May, inclusive 

Louisville Eye and Ear Society 

President Dr Joseph S Heitger, Heyburn Bldg, Louisville, Ky 
Secretary-Treasurer Dr J W Fish, 321 W Broadway, Louisville, Ky 
Place Brown Hotel Time 6 30 p m , second Thursday of each month from 
September to May, inclusive 

Lower Anthracite Eye, Ear, Nose and Throat Society 
Chairman Each member m alphabetical order 

Secretary Dr James J Monohan, 31 S Jardin St, Shenandoah, Pa 

Medical Society of the District of Columbia, Section of 
Ophthalmology and Otolaryngology 

Chairman Dr P S Constantinople, 1835 I St N W , Washington 
Secretary Dr Frazier Williams, 1801 I St N W, Washington 
Place 1718 M St N W Time 8pm, third Friday of each month from October 
to April, inclusive 

Memphis Society of Ophthalmology and Otolaryngology 
Chairman Each member, in alphabetical order 

Secretary Dr Sam H Sanders, 1089 Madison Ave, Memphis, Tenn 
Place Eye Clinic of Memphis Eye, Ear, Nose and Throat Hospital Time 8pm, 
second Tuesday of each month from September to May 

Milwaukee Oto-Ophthalmic Society 

President Dr Ralph T Rank, 238 W Wisconsin Ave , Milwaukee 
Secretary-Treasurer Dr Frank G Treskow, 411 E Mason St, Milwaukee 2 
Place University Club Time 6 30 p m , fourth Tuesday of each month from 
October to May 

Montgomery County Medical Society 

Chairman Dr H V Dutrow, 1040 Fidelity Medical Bldg, Dayton, Ohio 
Secretary-Treasurer Dr Maitland D Place, 981 Reibold Bldg, Dajton, Ohio 
Place Van Cleve Hotel Time 6 30 p m , first Tuesday of each month from 
October to June, inclusive 
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Montreal Ophthalmological Society 

President Dr L F Badeairc, 502 Cherrier St , Montreal, Canada 
Secretary Dr John V V Nicholls, 1414 Drummond St, Montreal, Canada 
Time Second Thursday of October, December, February and April 

Nashville Academy of Ophthalmology and Otolaryngoi ogy 

Chairman Dr M M Cullom, 700 Church St , Nashville, Tenn 
Secretary Dr R E Sullivan, 432 Doctors Bldg , Nashville 3, Tenn 
Place James Robertson Hotel Time 6 30 p m , third Monday of each month 
from October to May 

New Orleans Ophthalmological and Otolaryngological Society 

President Dr W B Clark, 1012 American Bank Bldg, New Orleans 
Secretary Dr Mercer G Lynch, 1018 Maison Blanche Bldg, New Orleans 
Place Louisiana State University Medical Bldg Time 8 pm, second Tuesday 
of each month from October to May 

New York Academy of Medicine, Section of Ophthalmology 

Chairman Dr Brittain F Payne, 17 E 72d St , New York 21 

Secretary Dr Milton Berliner, 57 W 57th St , New York 

Time 8 30 p m , third Monday of every month from October to May, inclusive 

New York Society for Clinical Ophthalmology 

President Dr Benjamin Friedman, 6 W 77th St , New York 
Secretary Dr Benjamin Esterman, 983 Park Ave , New York 28 
Place New York Academy of Medicine, 2 E 103d St Time 8p m , first Monday 
of each month from October to May, inclusive 

Oklahoma City Academy of Ophthalmology and Otolaryngology 

President Dr S R Shaver, 117 N Broadway, Oklahoma City 
Secretary Dr William Mussil, Medical Arts Bldg, Oklahoma City 
Place University Hospital Time Second Tuesday of each month from Sep- 
tember to May 

Omaha and Council Bluffs Ophthalmological and 
Oto-Laryngological Society 

President Dr A A Steinberg, 1502 Farnam St , Omaha 
Secretary-Treasurer Dr W Howard Morrison, 1500 Medical Arts Bldg , Omaha 2 
Place Omaha Club, 20th and Douglas Sts, Omaha Time 6pm dinner, 7 pm. 
program, third Wednesday of each month from October to May 

Passaic-Bergen Ophthalmological Club 
President Dr Thomas Sanfacon, 340 Park Ave, Paterson, N J 
Secretary-Treasurer Dr J Averbach, 435 Clifton Ave, Clifton, N J 
Place Paterson Eye and Ear Infirmary Time 9pm, last Friday of every 
month, except June, July and August 

Philadelphia County Medical Society, Eye Section 
President Dr L Waller Winckler, Philadelphia 
Secretary Dr Robert T M Donnelly, 255 S 17th St , Philadelphia 
Time First Thursday of each month from October to May 

Pittsburgh Ophthalmological Society 
President Dr Jay G Linn, Jenkins Arcade, Pittsburgh 
Secretary Dr Robert J Billings, Jenkins Arcade, Pittsburgh 
Place Pittsburgh Academy of Medicine Bldg Time Fourth Monday of each 
month, except June, July, August and September 
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Reading Eye, Ear, Nose and Throat Society 

President Dr Gaude W Bankes, 212 N 6th St , Reading, Pa 

Secretary Dr Paul C Craig, 232 N 5th St, Reading, Pa 

Place Wyomissmg Club Time 6 30 p m, third Wednesday of each month 
from September to July 

Richmond Eye, Ear, Nose and Throat Society 

President Dr Luther C Brawner, Professional Bldg, Richmond, Va 

Secretary Dr Clifford A Folkes, Professional Bldg, Richmond, Va 

Place Westmoreland Cub Time 6 pm, second Monday of each month from 
October to May 

Rochester Eye, Ear, Nose and Throat Society 

President Dr Frank Barber, 75 S Fitzhugh St, Rochester, N Y 
Secretary-Treasurer Dr Charles T Sullivan, 277 Alexander St , Rochester, N Y. 

St Louis Ophthalmic Society 

President Dr A Lange, 3903a Olive St, St Louis 
Secretary Dr William Kleinberg, Frisco Bldg , St Louis 

Place Oscar Johnson Institute Time Fourth Friday of each month from October 
to April, inclusive, except December, at 8 00 p m 

San Antonio Ophthalmo-Oto-Laryngological Society 

President Dr James P Aderhold, Medical Arts Bldg, San Antonio, Texas 
Secretary-Treasurer Dr Virgil S Steele, South Texas Bldg , San Antonio, Texas 
Place San Antonio Texas, and Brooke General Hospital Time 7pm, second 
Tuesday of each month from September to May 

San Francisco County Medical Society, Section on Eye, 

Ear, Nose and Throat 

Chairman Dr C B Cowan, 490 Post St , San Francisco 
Secretary Dr D Harrington, 384 Post St , San Francisco 
Place Society’s Bldg, 2180 Washington St, San Francisco Time Fourth 
Tuesday of every month except June, July and December 

Shreveport Eye, Ear, Nose and Throat Society 

President Dr David C Swearingen, Slattery Bldg , Shreveport, La 
Secretary-Treasurer Dr Kenneth Jones, Medical Arts Bldg, Shreveport, La 
Place Shreveport Charity Hospital Time 7 30 p m, first Monday of every 
month except July, August and September 

Spokane Academy of Ophthalmology and Oto-Laryngology 

President Dr Robert L Pohl, W 1104, 21st Ave , Spokane, Wash 
Secretary Dr Malcolm N Wilmes, 407 Riverside Ave , Spokane, Wash 
Place Spokane Medical Library Time 8pm, fourth Tuesday of each month 
except June, July and August 

f 

Syracuse Eye, Ear, Nose and Throat Society 

President Dr A H Rubenstem, 713 E Genesee St , Syracuse, N Y 
Secretary-Treasurer Dr I H Blaisdell, 713 E Genesee St, Sjracuse, N Y 
Place University Club Time First Tuesday of each month except June, July 
and August 
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Toledo Eye, Ear, Nose and Throat Society 

Chairman Dr W W Randolph, 1838 Parkwood Ave , Toledo 2, Ohio 
Secretary Dr John L Roberts, 316 Michigan St, Toledo, Ohio 
Place Toledo Club Time Each month except June, July and August 

Toronto Academy of Medicine, Section of Ophthalmology 

Chairman Dr R G C Kelly, 14 Lynwood Ave , Toronto 5, Canada 
Secretary Dr Alfred J Elliot, 802 Medical Arts Bldg, Toronto 5, Canada 
Place Academy of Medicine, 13 Queens Park Time First Monday of each 
month, November to April 

Washington, D C, Ophthalmological Society 

President Dr Harold M Downey, 1740 M St N W, Washington, D C 
Secretary-Treasurer Dr Richard W Wilkinson, 1408 L St N W, Washington, 
D C 

Place Medical Society of District of Columbia Bldg, 1718 M St N W, Wash- 
ington, D C Time 7 30 p m, first Monday in November, January, March 
and May 


Wilkes-Barre Ophthalmological Society 
Chairman Each member in turn 

Secretary Dr Samuel T Buckman, 70 S Franklin St, Wilkes-Barre, Pa 
Place Office of chairman Time Last Tuesday of each month from October 
to May 
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The asterisk (*) preceding the page number 
indicates an original article m the Archives 
Subject entries are made for all articles 
Author entries are made for original articles 
and society transactions Book Reviews, Obit- 
uaries and Society Transactions are indexed 
under these headings in their alphabetical 
order under the letters B, 0 and S, respec- 
tn ely 

Abnormalities and Deformities See also 
Arachnodactyly , and under names of 
organs and regions, as Choroid, absence. 
Cornea, abnormalities , Iris, absence , etc 
congenital defects and rubella, 502 
Abrahams, H J Fluorescent colors in tangent 
screen examinations, 245, *537 
Abscess See under names of organs and 
regions 

Accommodation and Refraction See also 
Astigmatism , Glasses , Myopia , Night 
Blindness, etc 

effects of atropine sulfate, methylatropine 
nitrate (metropine) and homatropine 
hydrobromide on adult human eyes, *293 
night vision , comparison and critique of 
various procedures used for night vision 
testing, *302 

night vision, comparison of scotopic visual 
ratings of young Japanese and Caucasian 
adults living m Hawaii, *141 
relationship between visual acuity and re- 
fractive error in myopia, 629 
role of refractive error in blepharitis *458 
Acetylcholine See Choline and Choline 
Derivatives 

Acne Tosacea and blepharitis, *455 
Acrocephaly , operation for oxycephaly with 
exophthalmos, 242 

Adams-Stokes Disease See Heart block 
Adipose Tissue See Fat 
Adler, F H Physiologic factors in differ- 
ential diagnosis of paralysis of superior 
rectus and superior oblique muscles, *6G1 
Adrenals, relation to Intraocular pressure, 741 
Aeronautics See Aviation and Aviators 

Air Forces See Aviation and Aviators 

Air Raids , injuries to eyes or to intracranial 
visual paths in air raid casualties ad- 
mitted to hospital, 234 

Alcohol , frequent and defined type of keratitis, 
502 

Alkali burns of eye, clinical and pathologic 
course, *189 

Allergy See Anaphylaxis and Allergy 
Altitude See also Aviation and Aviators 
scotoma as complication of decompression 
sickness, *220 

Aluminum and Aluminum Compounds, non- 
magnetic intraocular foreign bodies, 500 
Amaurosis See Blindness 

Amblyopia See Blindness 

American Medical Association, Scientific Ex- 
hibit, Atlantic City Session, 7C4 
American Registry of Pathology, 763 
Ametropia See Accommodation and Refrac- 
tion, Myopia 

Ammonia and Ammonium Compounds , forma- 
tion of ammonia in retina, *344 
Anaphylaxis and Allergy , acquired ophthalmic 
allergy, 633 

role of allergy in blepharitis, *459 
vascular basis of allergy of eye and its 
adnexa, *551 

Anesthesia , use of mixture of encondal 
scopolamine and eplietonin in ophthalmol- 
ogy, 624 

Anesthetics See Anesthesia ' 


Angioid Streaks See under Retina 
Angiopathy See Retina, blood supple 
Anhydrase See Enzymes 
Animals , operating equipment for experi- 
mental ocular surgery, *215 
Aniridia See Iris, absence 
Aniseikonia See Accommodation and Refrac- 
tion 

Anomalies See Abnormalities and De- 
formities, and under names of organs and 
regions, as Cornea, abnormalities , Iris, 
absence, etc 

Anoxia See Oxygen, deficiency 
Antigens and Antibodies, use of neutralizing 
antibody test in diagnosis of human toxo- 
plasmic choroiditis, *677 
Antisepsis and Antiseptics, influence of local 
antiseptics on regeneration of corneal epi- 
thelium of rabbits, *70 
Aphakia See Cataract, extraction. Lens, 
Crystalline 

Aponeurosis See Fascia 
Apparatus See also Instruments 
animal operating equipment for experimental 
ocular surgery, *215 

Aqueous Humor , cholinesterase content of eye, 
356 

circulation of blood in eye, 739 
experimental studies on blood-aqueous 
barrier , new electrophotometric method 
of measuring concentration of fluorescein 
in aqueous, *612 

roentgenologic study of outflow of, 351 
Aiaclinodactyly , Marfan’s syndrome, 354 
Arachnoid, inflammation , optlcochinsmlc 
arachnoiditis, 358 

Arachnoiditis See Arachnoid, inflammation 
Area Martegiani See Vitreous Humor 
Argyll Robertson Pupil See Pupils 
Armed Forces Personnel See Aviation and 
Aviators, Military Medicine, Naval Medi- 
cine, etc 

Army Institute of Pathology, 762 
Arruga, H Detachment of retina , pathologic 
and therapeutic considerations, *331 
Aisenic and Arsenic Compounds See Arsphen- 
amines 

Arsphenamines , pathogenesis of ocular com 
plications of arsphenamine dermatitis, 742 
Arteries See also Blood pressure , Throm- 
bosis etc 

Retinal’ See Retina, blood supply 
“soft glaucoma" and calcification of internal 
carotid arteries, 520 

Astigmatism, cyclofusional movements, *700 
Atopy See Anaphylaxis and Allergy 
Atrophy See under names of organs and 
regions, as Iris, Nenes, optic, etc 
Atropine sulfate, effects of atropine sulfate, 
methylatropine nitrate (metropine) and 
homatropine hydrobromide on adult human 
eyes, *293 

A a mtion and Aviators, clinical aspects of 
stereopsis, *171 

depth perception and flying abllitv *133 
scotoma as complication of decompression 
sickness, *220 

selection of color vision tests for Arma Mr 
Forces, summary of studies made at \rm\ 
Air Forces School of Aviation Medicine 
*203 

Avitaminosis Sec under I itamins and under 
names of deficiency diseases 

Bacilli See Bacteria 

Bacteria blepharitis due to Hemophilus 
duplex, *454 

Calmette-Gufrin See Tuberculosis 
Granulosis ^ec Trachoma 
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Bacteria — Continued 

Clostridium welchll panophthalmitis , report 
of case, *22 G 

Pneumococcal See Pneumococci 
Ballantyne, A J Nerve fiber pattern of 
human retina 757 

Barber A Chances in lens of embryo after 
rubella microscopic examination of 8 
week old embryo *135 
Beam A D Amblyopia due to dietary de- 
ficiency , report of 8 cases, 113 
Bell Sign Bee Eyelids 

Bellows, J G Influence of local antiseptics 
on regeneration of corneal epithelium of 
rabbits *70 

Benkwith K B Allergic reaction to Scotch 
tape 620 

Berens C Second Pan American Congress 
of Ophthalmology, 111 
Berman Locator See Foreign Bodies 
Bettman, J W Production of cataracts In 
chicks with dlnltrophenol *074 
Birth Premature See Premature Infants 
Blackouts See Air Raids 
Blepharitis See Eyelids 
Blepharoplasty See under Eyelids 
Blepharopolesls See Eyelids 
Blindness See also Ophthalmia neonatorum 
Vision , etc 

acute cortical, with recovery, report of case 
237 

amblyopia due to dietary deficiency , report 
of 8 cases, 113 

amblyopia with hydrocephalus 628 
Color See Color Perception 
denial by patients with cerebral disease, 
746 

Fait s test for establishing unilateral blind- 
ness marked decrease of vision or 
malingering, 357 

functional In wartime (diagnosis and treat- 
ment) 352 

is malnutrition cause of tobacco amblyopia ? 
759 

Night Seo Night Blindness 
treatment of war blindness, 356 
Blood experimental studies on blood aqueous 
barrier, new electrophotometrlc method 
of measuring concentration of fluorescein 
In aqueous *612 

fats and lipoids , llpemla retlnalls, 521 
pressure high ophthalmoscopic changes 
associated with essential hypertension as 
guide to sympathectomy 521 
Bones See under names of bones 
Bonner W F Acquired ophthalmic allergy 
633 

Book Reviews 

Archlvos de la Asoclaclfin para evltar la 
Ceguera en Mexico (Archives of Asso- 
ciation of Prevention of Blindness In 
Mexico) 646 

Chevallier J G A Conservation of Vision, 
Paris 1812, 101 

Collected Reprints from 'Wllmer Ophthal- 
mologlcal Institute of Johns Hopkins Uni- 
versity and Hospital, July 1942 July 1945 
530 

Fourteenth Report of Memorial Ophthalmic 
Laboratory, Giza Cairo, 1939-1944 767 
Fundamental Colour Sensations In Man’s 
Colour Sense, G r Gothlln 529 
Gothlin G F Fundamental Colour Sensa- 
tions In Man s Colour Sense 529 
Hober R Physical Chemistry of Cells and 
Tissues 120 

Journal of History of Medicine and Allied 
Sciences , volume 1 number 1 371 
Ophthalmia Neonatorum Problem After 
Thirty Years of Statutory Notification 
and Sixty Years of Credo Prophylaxis 
Institute of Ophthalmology Monographs 
no 1 A Sorsbv 370 


Book Reviews — C ontinued 

Physical Chemistry of Cells and Tissues, 
R Hober, 120 „ t 

Sorsby, A Ophthalmia Neonatorum Prob- 
lem After Thirty Years of Statutory 
Notification and Sixty Years of Credfc 
Prophylaxis, Institute of Ophthalmology 
Monographs no 1, 370 
Studies from George Washington University 
School of Medicine, 1943-1944 768 


Bourguct-Valle Dutcmps Procedure Sec Lac- 
rimnl Organs 
Bowman lecture 755 
Bowman Membrane Sec undor Cornea 
Brain Sec also Nervous System etc 

acuto cortical blindness with recovery re- 
port of case 237 

congenital cncephalo-oplithalmlc dysplasia, 
*387 

diseases, denial of blindness by patients 
with cerebral disease 746 

diseases visual disturbances produced by 
bilateral lesions of occipital lobes with 
central scotomas, 106 

Injuries to eyes or to Intracranial visual 
paths in air raid casualties admitted to 
hospital, 234 

localizing value of temporal crescent defects 
in visual fields 237 

localizing value of vertical nystagmus 238 

phenomenon of visual extinction In homony- 
mous fields and psychologic principles In- 
volved 746 

similarity of developing retina and brain 
wall In human embryos, 351 
Broaddits C C Use of neutralizing anti- 
body test In diagnosis of human toxo- 
plasmic choroiditis *677 
Brown H W Management of vortical devia- 
tion, 240 

Browning Ocular disturbances associated 
with malnutrition, 755 

Burns alkali of eye, clinical and pathologic 
course *189 

treatment of burns of fnco with grenz rays 
751 

treatment of perforating wounds and burns 
of eye with lysozyme, 626 


Calcification See Arteries 
Calhoun F P Grady Edward Clay, 498 
Cancer See under names of organs nnd re- 
gions 

Cnpus B Clostrldum welchll panophthal- 
mitis report of case, *226 
Carbon dioxide anhydrase In retina *346 
Cardiovascular System Sec Arteries, Heart 
Vasomotor System , etc 
Cataract and chronic glaucoma, 743 
extraction catmln lenses 510 
extraction exposure and fixation of eye In 
early days of, *484 

extraction in presence of fluid vitreous 641 
extraction intraocular hemorrhage follow- 
ing 517 

hereditary disk shaped (ring) cataract re- 
port on family with microscopic exam- 
ination of eye *82 

lntracapsular extraction present stato of, 
755 

lntracapsular extraction technic with re- 
tention of conjunctival bridge 758 
method of closing cataract incision by 
sliding large conjunctival flap from above 
down over corneoscleral suture, 118 
produced by electric current 235 
production in chicks with dlnltrophenol, 
*674 

Caterpillars nodular keratitis produced by 
caterpillar hairs 741 
Catgut See Sutures 

Cauterization See under names of various 
, diseases 



INDEX TO VOLUME 36 


787 


Cells See Tissue 

Inclusion See Trachoma 
Cerebrum See Brain 

Chance, B Exposure and fixation of eye 
in early days of cataract extraction, *484 
Chaoul's Method See Glioma 
Chemical Warfare See Gas, poisoning 
Chemotherapy See under names of diseases 
and chemotherapeutic agents, as Conjunc- 
tivitis , Eyes, diseases , Penicillin , Sulfon- 
amides , Trachoma , etc 
Chiasm, Optic See Optic Chiasm 
Chickens See Fowls 

Children , reading disability , pediatric prob- 
lem, 625 

China and Chinese , review of eye disease in 
central China, 623 
Choanae See Nose 
Choked Disk See Neuritis, optic 
Cholesteatoma of orbit, 109 
Choline and Choline Derivatives, acetylcholine 
in retina, *347 

cholinergic drugs and keratoplasty, 630 
Cholinesterase content of eye, 356 
Chorioretinitis See Retinochoroldltls 
Choroid, absence , choroideremia, 244 
Inflamrgation See Retlpochoroldltls 
Choroideremia See Choroid, absence 
Choroiditis See Retinoehoroiditis 
Ciliary* Body See Uvea 
Processes See Uvea 
Region See Uvea 

Clark, W B Onchocerciasis in Guatemala , 
preliminary report, 644 
Clostridium See Bacteria 
Coating , reduction of reflections, *315 
Cogan, D G * Requests for copies of wartime 
Issues of American journals for ophthal- 
mologists abroad, 620 

Cohen, M Ophthalmoscopic changes asso- 
ciated with essential hypertension as guide 
to sympathectomy, 521 
Collins, Treacher, prize essay, 228 
Coloboma See Eyelids 
Color Blindness, Tests See Color Perception 
Color Perception See also Vision 

effect of quality of illumination on results 
of Ishihara test, *685 

selection of color vision tests for Army Air 
Forces , summary of studies made at Army 
Air Forces School of Aviation Medicine, 
*263 

Comroe, J H , Tr Effect of diisopropyl 
fluorophosphate ("DFP”) on normal eye, 
*17 

Use of diisopropyl fluorophosphate ("DFP”) 
in treatment of glaucoma, *1 
Congress See Societies 

Conjunctiva, dermal lipoma with scleral cyst 
and coloboma of palpebral angle, 353 
method of closing cataract incision by 
sliding large conjunctival flap from above 
down over corneoscleral suture, 118 
Stevens-Johnson disease , report of case, 631 
Surgery See also Glaucoma 
surgery, two step method of plastic repair 
of conjunctival sac, 749 
surgery , use of aponeurosis of gastroc- 
nemius muscle for plastic operations on 
conjunctiva fornix, 509 
technic of intracapsular extraction of 
cataracts with retention of conjunctival 
bridge, 758 

tuberculosis , social and medical problems 
of phlyctenular disease in Dublin 501 
Conjunctivitis See also Keratoconjunctivitis 
Ophthalmia 

chronic, of Internal angle consequent to 
Ignored canalicular mycosis, 352 
Granular See Trachoma 
Pannus See Trachoma 
Phlvetenular See Conjunctiva, tuberculosis 
purulent , grave type of newborn 353 
Conjuncttv oplasty See Conjunctiva surgery 
Contusions Sec Eves, injuries 


Convergence See Strabismus 
Cordes, F C Changes In lens of embryo 
after rubella, microscopic examination of 
8 week old embryo, *135 
Cornea, abnormalities, meg ilocornea, 740 
diseases , suitability of experimental corneal 
lesions for evaluating local sulfonamide 
therapy, 750 

Inflammation See Keratitis , Keratocon- 
junctivitis 

influence of local antiseptics on regeneration 
of corneal epithelium of rabbits, *70 
modern tattooing of, 740 
opacities, unusual type of, 623 
Pannus See Trachoma 
pathology, treatment of war blindness, 336 
Surgery See also Cataract, Glaucoma 
surgery, cholinergic drugs and keratoplasty, 
630 

surgery , preservation of tissue for trans- 
plantation, *321 

ulcers , treatment of septic ulcer by local 
applications of penicillin, 103 
Vascularization See Trachoma 
Crandall, A S Keratitis associated with 
lymphogranuloma venereum, 633 
Cranium , central scotoma as early symptom 
in diagnosis of intracranial conditions, 
508 

fractures , synklnetic pupillary phenomena 
and Argyll Robertson pupil, 107 
Steeple Skull*- See Acrocephaly 
Cripps, M Treatment of traumatic and in- 
flammatory lesions by roentgm radiation 
and short wave diathermy combined, 758 
Crush, M Clinical aspects of stereopsis, 

*171 

Crystalline Lens See Lens, Crystalline 
Cyclodialysis See Glaucoma 
Cycloplegia See Accommodation and Re- 

fraction 

Cysts See under names of organs and regions, 
as Iris, Sclera, etc 

“DFP” See Diisopropyl Fluorophosphate, 
Glaucoma 

Dacryocystitis See Lacrimal Organs 
Dacryocystorhinostomy See Lacrimal Organs 
Dark Adaptation See Accommodation and 
Refraction 

Death , purulent meningitis and death follow- 
ing ocular Injury , report of case, 105 
Decker, P II Method of closing cataract 
incision by sliding large conjunctival flap 
from above down over corneoscleral suture, 
118 

Deficiency Diseases See under Vitamins 
Deformities See Abnormalities and De- 
formities, and under names of organs and 
regions 

Dementia Paralytica , ocular changes in 30 
cases of general progressive paralysis 358 
Depth Perception See Space, perception 
Dermatitis pathogenesis of ocular comnlica- 
tions of arsphenamine dermatitis, 742 
Dextrose, glycolysis and respiration of retina, 
*332 

Diabetes Mellitus, venous changes in retina 
in, 760 

DIathermocoagulation See Cataract, Glau- 
coma , Retina, detachment 
Diathermy See under names of diseases 
organs and regions as Eyes, di<=ea=es etc 
Dichloroethyl Sulfide See Ga» poisoning 
Diet and Dietetics See 1 itamlns 
Digitalis poisoning, retrobulbar neuritis and 
complete h r art block caused by , report 
of ca c c *478 

Diisopropyl riuoropiiospliate See also Glau- 
coma 

effect of “DFP' on norro-’l eve, *17 
Dinitrophenol c ce Isitrophenol 
Diplegia See Paralysis 

Diplopia simple device for *‘ _ st!ng diplopia, 
627 
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Directory of ophthalmologic societies, 121 249 
373, 647, 771 

Dish, Optic See Nerves, optic 
Drusen See Nerves, optic 
Ductless Glands See Endocrine Glands 
Duggan W F Vascular basis of allergy 
of eye and Its adnexa, *551 
Dunnington, J H James Watson White, 231 
Dutemps-Bourguet-Valle Procedure See Lac- 
rimal Organs 

Dysplasia See Brain, Ketlna 

Eales’s Disease See Betina, hemorrhage , 
Vitreous Humor 

Education , George Washington University De 
partment of Ophthalmology, 765 
Kesearcli Study Club of Los Angeles 765 
summer graduate course In ophtlialmologj , 
University of Hochester School of Medi- 
cine and Dentistry 102 
twentieth annual spring graduate course In 
ophthalmology and otolaryngology, 622 
Electricity cataract produced by electric cur- 
rent, 235 

Electrocoagulation See under specific head 
tags 

Electrode illuminated, for retinal detachment 
630 

Eleclrophotometry, experimental studies on 
blood-aqueous barrier, new elcctrophoto- 
metric method of measuring concentration 
of fluorescein in aqueous,t*512 
Electrosurgery See under specific headings 
EllerbrocK, V J Cyclofusional movements 
*700 

Embolism See Thrombosis 
Encephalopathy See under Brain 
Encodal See Anesthesia 
Endocrine Glands, role in blepharitis *460 
Endophthalmitis See Eyes diseases Oplitlial 
mia 

Endovasculitis See Betina, blood supply 
Enucleation See under Eyes etc 
Enzymes, carbon dioxide anhydrase in retina 
*346 

Fphetonln See Anesthesia 
Epicanthus See under Eyelids 
Epidermis See Skin 

Epithelium Influence of local antiseptics on 
regeneration of corneal epithelium of rab 
bits, *70 

Transplantation See under Shin 
Erythema multiforme Stevens-Johnson dis 
ease report of case 631 
Esotropia See Strabismus 
Essay , Treacher Collins prize essay, 22S 
Esterman B Choroideremia 244 
Evisceration See Eyes surgery 
Exophoria See Strabismus 
Exophthalmos malignant, or exophthalmic 
ophthalmoplegia 749 

operation for oxycephaly with exophthalmos 
242 

Extremities blood supply , vascular disease 
associated witli anglold streahs of retina 
and pseudoxanthoma elasticum, 368 
Eyelids See also Conjunctiva 
blepharitis in association with other disease 
*455 

dermal lipoma of conjunctiva with scleral 
cyst and coloboma of palpebral angle 
353 

etiology and treatment of blepharitis study 
in military personnel, *445 
inverted Bell sign, 359 
malignant palpebral tumors, 109 
merbromin (mercurochrome) in treatment of 
blepharitis 507 

mucocutaneous junction of lid margin 757 
reconstruction of, 508 
results of use of secondary sutures in gran- 
ulating wounds of lids and neighboring 
regions 744 

role of meibomian glands in blepharitis 
*457 


Eyelids — Continued 

surgery, full thichness shin grafts from ncch 
for function and color in eyelid and face 
repairs, 748 

surgery, total reconstruction of upper lid 
(blepliaropoiesls), 507 

treatment of burns of face with grenz rajs, 
751 

Ljes See also Orbit, Vision, and under 
names of special structures and diseases 
Abnormalities Seo also under names of 
special structures of eje 
Accommodation and Befraction See Accom 
modation and Befraction 
acquired ophthalmic allergy, 633 
alkali burns of, clinical and pathologic 
course, *189 

Anesthesia See Anesthesia 
Anomalies See under names of special 
structures of cjo and diseases 
artificial, recent developments in 758 
Blood Supply See also Betina blood supply 
blood supply , circulation of blood in eye, 
739 

cholinesterase content of 336 
Clostridium welchli panophthalmitis , report 
of case, *226 

congenital encephalo ophthalmic 'dysplasia 
*387 

Cysts See under names of special struc 
turcs of eje 

Diseases See also Glaucoma Ophthalmia , 
Trachoma etc 

diseases comparathc study of bacteriologic 
flora of nasal and nasopharjngeal mem 
branes of patients with certain ocular dis- 
orders, 739 

diseases local use of sulfonamide compounds 
for, 110 

diseases , ophthalmic penicillin ointments 
*284 

diseases , ophthalmopathies of tuberculous 
origin 355 

diseases penicillin in treatment of acute 
endophthalmitis report of case *736 
diseases , review in central Chinn 623 
diseases , roentgenography in ophthalmic 
diagnosis 639 

diseases role of focal infection in ophthal- 
mic disease 623 
diseases tissue therapy 361 
diseases treatment of traumatic and inflam- 
matory lesions by roentgen radiation and 
short wave diathermy combined, 758 
effect of diisopropyl fluorophosphate (' DFP”) 
on normal eye *17 

effects of atropine sulfate mcthylntropine 
nitrate (metropinc) and homntropine 
hjdrobromide on adult human eyes *293 , 
Examination See also Accommodation and 
Befraction , Vision tests etc 
examination ophthalmoscopic changes asso 
dated with essential hypertension ns guide 
to sympathectomy, 521 
Foreign Bodies in See Toreign Bodies 
hemorrhage, intraocular following cxtrac 
tlon of catarnct 517 

hemorrhage treatment of war blindness 356 
Humors See Aqueous Humor, Tension 
Vitreous Humor 

injection of sulfonamide compounds into 
anterior chamber, 119 
Injuries See also under Foreign Bodies 
injuries chronic post traumatic syndromes 
leading to enucleation 626 
injuries industrial ocular lesions as covered 
by Argentine law, 505 

injuries ophthalmic work in British general 
hospital in North Africa, 103 
injuries penetrating, 506 
injuries , purulent meningitis and death fol- 
lowing ocular injury , report of case 105 
injuries to eyes or to intracranial visual 
paths in air raid casualties admitted to 
hospital, 234 
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Eyes — Continued 

microscopy , changes in lens of embryo after 
rubella , microscopic examination of 8 
week old embryo, *135 
microscopy, hereditary disk-shaped (ring) 
cataract, report on family, with micro- 
scopic examination of eye, *82 
Movements See Nystagmus , Paralysis , 
Strabismus, etc 

Muscles See also Orthoptics , Paralysis , 
Strabismus 

muscles , physiologic factors in differential 
diagnosis of paralysis of superior rectus 
and superior oblique muscles, *661 
ocular changes in 50 cases of general 
progressive paralysis, 358 
ocular complications of certain tropical 
diseases, 624 

ocular complications of leprosy, 742 
ocular neurovegetative system , blue eyes 
and brown eyes, 358 

ocular neurovegetative system in relation to 
ocular tension and pregnancy, 507 
optical iridectomy on subatrophic eyes, 359 
Paralysis See Paralysis 
pathogenesis of ocular complications of 
arsphenamine dermatitis, 742 
periarteritis nodosa affecting, 104 
Refraction See Accommodation and Re- 
fraction 

results of surgical and conservation treat- 
ment of perforating wounds of, 235 
roentgenologic study of outflow of aqueous, 
351 

strain, types, paper and printing in relation 
to, 741 

Surgery See also Cataract, extraction , 
Cornea, surgery, Glaucoma, etc 
surgery, allergic reaction to Scotch tape, 
620 

surgery , gntmal operating equipment for ex- 
perimental ocular surgery, *215 
surgery, enucleations In wartime, 360 
surgery , new method and appliance for 
grafting eye sockets, 509 
surgery, use of mixture of encodal, scopol- 
amine and ephetonin in ophthalmology, 
624 

Tension See Glaucoma , Tension 
thiamine (vitamin Bi) in ophthalmology, 229 
treatment of perforating wounds and burns 
of eye with lysozyme, 626 
tuberculin sensitivity and ocular processes, 
504 

Tuberculosis See Tuberculosis 
vascular basis of allergy of eye and Its 
adnexa, *551 

Face, full thickness skin grafts from neck for 
function and color in eyelid and face re- 
pairs, 748 

hemifacial spasm, report of 2 cases, 240 
hemifacial spasm , review of 106 cases, 106 
treatment of burns with grenz rays, 751 
Falt’s Test See Blindness 
Fascia, use of aponeurosis of gastrocnemius 
muscle for plastic operations on conjunc- 
tiva fornix, 509 
Fat metabolism of retina, *344 
Fatigue, Ocular See under Eyes, strain 
Favre-Nlcolas Disease See Lymphogranu- 
loma Venereum 

Feeblemindedness , congenital encephalo-opb- 
thalmlc dysplasia, *387 
retrolental fibroplasia, 364 
Feldman, J B Fluorescent colors in tangent 
screen examinations, 245, *537 
Felix-Well Reaction See Trachoma 
Ferments See Enzymes 
Fetus Sec also Pregnancy 
changes in lens of embrvo after rubella , 
microscopic examination of S week old 
embryo, *135 
Fever Sec Malaria , etc 
Mucocutaneous See Ervthema mulliforme 


Fincham, E F Recent developments in 
artificial eyes, 758 

Fingers and Toes, Abnormalities See Arach- 
nodactyly 

Fischer, F P Thiamine (vitamin Bi) in 
ophthalmology, 229 
Fluorescein See under Blood 
Fluorescence, fluorescent colors in tangent 
screen examinations, 245, *537 
Flying See Aviation and Aviators 
Focal Infection See Infection, focal 
Food See under Vitamins 
Foramen Hyaloidaea See Vitreous Humor 
Foreign Bodies , new permanent hand magnet 
in light of present day magnet-operation 
methods, 357 

nonmagnetic intraocular, 506 
orbital, 744 

removal from orbit with aid of Berman 
localizer, 513 

traversing intraocular foreign bodies with 
retinal detachment, 757 
use of Berman Locator in removal of mag- 
netic Intraocular foreign bodies, *540 
Fovea Centralis See Macula Lutea 
Fowls, production of cataracts in chicks with 
dlnitrophenol, *674 
Foxglove See Digitalis 
Fractures See under Cranium 
Freeman, N E Vascular disease associated 
with angloid streaks of retina and pseudo- 
xanthoma elastlcum, 368 
Fried, N Use of neutralizing antibody test 
in diagnosis of human toxoplasmic 
choroiditis, *677 

Fundus Oculi See under Retina 


Ganglion See also Nervous System 
pigmentary mobilization provoked by lesion 
of cervical sympathetic ganglion, 354 
Gas, poisoning, mustard gas keratitis treated 
with curettage of cornea for removal of 
band-shaped crystalline deposit, 623 
Genetics See Heredity 
German Measles See Rubella 
Giri, D V Technic of Intracapsular extrac- 
tion of cataracts with retention of con- 
junctival bridge, 758 

Glasses See also Accommodation and Re- 
fraction 

catmin lenses, 510 
reduction of reflections, *315 
wrong, from right prescription, 519 
Glaucoma See also Tension 
acute congestive, *568 
cholinergic drugs and keratoplasty, 630 
chronic, and cataract, 743 
diisopropjl fluorophosphate C'DFP”) in 
treatment of, *1, 621 
in premature infant , report of case, 241 
late results of cyclodialysis for, 335 
nonperforating cyclodiathermy for treatment 
of, 743 

soft, and calcification of internal carotid 
arteries, 520 

Glioma, recurrent, of Tetlna treated by 
Chaoul's method of roentgen irradiation 
109 

Globus Hystericus See Hysteria 
Glycogen in retina, *345 
Glycolysis See under Dextrose 
Goniometry See Eyes, Glaucoma 
Gonioscopy See Eyes, examination, Glau- 


coma 

Jordon, D M Hemifacial spasm , report 
of 2 cases, 240 

Jradunte Work Sec Education 

Coo umlnr Gornea : Evcllds . Fves 


Skin , etc 

Graham, R Reduction of reflections *315 
Granuloma, Venereal See J/wnphogranulom' 1 


Venereum 

Grcear, T N Tr Visual disturbances n«n- 
elated with head injuries *53 
Grenz Ravs See Burns 
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Gronblad Strindberg Syndrome See Pseudo 
xanthoma elastlcum Retina blood supply 

Grosso A E Ophthalmic penicillin oint- 
ments, *284 

Grove B A Stevens-Jolinson disease, re- 
port of case 631 

Guy, L P Construction of lacrimal passage , 
report of case and discussion of experi- 
ence ivlth procedure, 363 
Ruler for measurement of visual Helds on 
tangent screen *617 

Use of Berman Locator In removal of mag- 
netic intraocular foreign bodies *540 


Hagedoom A Instrument for locating retinal 
ruptures during operation *223 
Hardy, L H Effect of quality of Illumina- 
tion on results of Ishihara test *685 
Haro E S Hereditary dlsh-slnpcd (ring) 
cataract report on family with micro- 
scopic examination of eye, *82 
Hartmann, E ' Review of old book Con- 
servation of Vision J G A Chevalller, 
Paris 1812, 101 

Hay lever See lnaphylaxis and Allergy 
Head See also Cranium 

Injuries, visual disturbances associated with, 
*33 

trauma and divergence paralysis 108 
Heart block complete and retrobulbar neuritis 
caused by digitalis poisoning report of 
case *478 

Hematology See Blood 
Hemeralopia See Night Blindness 
Hemianopsia binasal 515 
visual disturbances associated with head In 
juries *33 

Hemophilus Duplex See Bacteria 
Hemophthalmos See Vitreous Humor 
Hemorrhage See Eyes, hemorrhage. Retina 
hemorrhage, etc 

Heredity as factor in squint, 108 
role In blepharitis *460 
Herpes vascular basis of allergy of eye and 
its adnexa, *570 
Heterophoria See Strabismus 
Heterotropla See Strabismus 
Hodge H C Effects of atropine sulfate 
methylatropine nitrate (metroplne) and 
liomatropine hydrobromide on adult human 
eye *233 

Holmes W J Night vision comparison and 
critique of various procedures used for 
night vision testing *302 
Night vision comparison of scotopic visual 
ratings of young Japanese and Caucasian 
adults living in Hawaii, *141 
Homatropine hydrobromide effects of atropine 
sulfate methylatropine nitrate (metroplne) 
and homatropine hydrobromide on adult 
human eyes, *293 

Hormones See Endocrine Glands , etc 
Howe lecture in ophthalmology 766 
Hughes W P Jr Alkali burns of eye 
clinical and pathologic course, *189 
Intraocular hemorrhage following extraction 
of cataract 517 

Hyaloid Canal See under Vitreous Humor 
Hydrocephalus , congenital encephalo ophthal 
mic dysplasia, *387 
with amblyopia, 628 

Hydrogen Ion Concentration of retina *329 
Hygiene personal role in blepharitis '459 
Hyperergy See Anaphylaxis and Allergy 
Hyperpyrexia See Fever 
Hypertension See Blood pressure, high 
Ocular See Tension 
Hypertonia See Tension 
Hyphemia See Eyes hemorrhage 
Hypopyon See Cornea ulcers 
Hypotony See Tension , 

Hysteria in ophthalmology experiences with 
New Zealand troops In the Allddle East 
62S 


Idiocy See Feeblemindedness 
Igeishcimer J Blnasul hemianopsia, 51o 
Illumination Sec Lighting 
Immunity See Anaphylaxis and Allergy, etc 
Inclusion Bodies See Trachoma 
Industry , cataract produced by electric cur- 
rent 235 

Industrial ocular lesions as covered by 
Argentine law 503 
Infants See also Children 

newborn, grave type of purulent conjunc- 
tivitis of, 353 

Premature Sec Premature Infants 
Infection, focal role In ophthalmic disease, 
625 

Inflammation Corneal See Keratitis 

Ocular See Ophthalmia, and under special 
structures of eyes 

Injuries See under names of organs and 
regions as Eyelids, ryes, Head, Lens, 
Crystalline, Sclera, etc 
Instruments Sec also Apparatus 

exposure and fixation of eye in early days 
of cataract extraction *484 
for locating retinal ruptures during opera- 
tion, *225 

Illuminated electrode for retinal detachment 
operation 630 

new permanent hand magnet In light of 
present day magnet-operation methods 
357 

removal of foreign body from orbit with aid 
of Berman localizer, 513 
ruler for measurement of visual fields on 
tangent screen *617 
simple device for testing diplopia 627 
standardization of so called Schlptz to- 
nometers 357 

use of Berman Locator In removal of mag- 
netic Intraocular foreign bodies *540 
Internal Secretions Sec I-ndoerlne Glands 
Intraocular Tension See Glaucoma, Tension 
Ions Sec Hvdrogcn Ion Concentration 
Iridectomy See Iris 
Iridenclelsls See Glaucoma 
Iiidotorsion See Cataract 
Iris See also Pupils 

absence, congenital aniridia report of case, 
353 

anomalies report of 2 cases 610 
atrophy , Iridoschisls with multiple rupture 
of stromal Hire ids 750 
bilateral cyst of pigment layer of, 640 
ocular ncurovcgetatlve system, blue eyes 
and brown eyes 358 

optical iridectomy on subntrophlc eyes, 359 
pigmented nevus treated by Iridectomy, 637 
Ishihara Test See Color Perception 

Japan and Japanese, night vision, comparison 
of scotopic visual ratings of young Japa- 
nese and Caucasian adults living In 
Hawaii *141 

Jensen's Disease See Retlnochorolditis 
Johnson, L V Use of neutralizing antibody 
test In diagnosis of human toxoplasmic 
choroiditis, *677 

Johnson-Stevens Disease Sec Erythema multi- 
forme 

Journals See Periodicals 

Katzin, H 51 Animal operating equipment 
for experimental ocular surgery *215 
Keratectomy See under Cornea 
Keratitis See also Keratoconjunctivitis 
associated with lymphogranuloma venereum 
633 

Band See Cornea opacity 
frequent and defined type of 502 
mustard gas keratitis treated with curettage 
of cornea for removal of band shaped 
crvstalllne deposit 623 
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Keratitis — Continued 

nodular, produced by caterpillar hairs, 741 
Trachomatous See Trachoma 
Ulcerative See Cornea, ulcers 
Keratoconjunctivitis, phlyctenular, observed in 
Gaffree and Guinle outpatient department 
in Santos, 503 

Sjogren's syndrome, especially its nonocular 
features, 234 

Keratoplasty See under Cornea 
King, J E J Operation for oxycephaly with 
exophthalmos, 242 

Kirby, D B Extraction of cataract in pres- 
ence of fluid vitreous, 641 
Kirschberg, L S S Depth perception and 
flying ability, *155 

Knapp, A Andrew Maitland Ramsay, 349 
Present state of intracapsular cataract ex- 
traction (Bowman lecture), 755 
Koch, F L P Lipemia retinalis, 521 
Kornzweig, A L Glaucoma m premature in- 
fant, report of case, 241 
Krause, A C Congenital encephalo-ophthal- 
mic dysplasia, *387 
Metabolism of retina, *328 
Retrolental fibroplasia, 364 

Lacrimal Canal See Lacrimal Organs 
Lacrimal Organs , chronic conjunctivitis of in- 
testinal angle consequent to ignored can- 
alicular mycosis, 352 
construction of lacrimal passage , report of 
case and discussion of experience with 
procedure, 363 

dacryocj storhinostomy , Dupuy - Bourguet- 
Valle procedure, 506 
dacryorhinoplasty, 105 

hemorrhage complicating dacryocystorhinos- 
tomy , its prophylaxis and treatment, 236 
rhinostomy and its Indications, 627 
Lacrimation See Tears 

Lamfrom, H Use of neutralizing antibody 
test in diagnosis of human toxoplasmic 
choroiditis, *677 
Lamina Sclerae See Sclera 
Vitrea See Choroid 

Laval, J Clinical-pathologic correlations in 
cases of enucleation of globe, 512 
Law, F W Ocular disturbances associated 
with malnutrition, 753 

Lebensohn, J E Diisopropyl fluorophosphate 
("DFP”) in treatment of glaucoma, 621 
Lectures, Howe lecture in ophthalmology, 766 
Proctor lecture in ophthalmology, 765 
Lens, Crystalline , changes m embryo after 
rubella , microscopic examination of 8 
week old embryo, *135 
hereditary disk-shaped (ring) cataract , re- 
port on family, with microscopic examina- 
tion of eye, *82 

Injuries , treatment of war blindness, 356 
Opacity See Cataract 
retrolental fibroplasia, 364 
retrolental fibroplasia in premature infants , 
Terry's syndrome, 362 
stereoscopic vision in binocular aphakia 
760 

Leopold, I H Effect of diisopropyl fiuoro 
phosphate ("DFP”) on normal eye *17 
Use of diisopropyl fluorophosphate (“DFP”) 
in treatment of glaucoma, *1 
Leprosy, ocular complications of, 742 
Letchworth, T W Stereoscopic vision in bin- 
ocular aphakia, 760 
Lice See Pediculosis 

Light, toxicity , photoretinitis in antiaircraft 
look-outs, 360 

toxicity , experimental photoretinitis, 503 
Lighting , effect of quality of illumination on 
results of Isliihara test, *685 
Illuminated electrode for retinal detachment 
operation, 630 

Limbus Conjunctivae See under Conjunctiva 
Cornea See Cornea 


Lindner Operation See Retina, detachment 
Lipemia See Blood, fats and lipoids 
Lipoids in Blood See Blood, fats and lipoids 
Lipoma, dermal, of conjunctiva with scleral 
cyst and coloboma of palpebral angle, 353 
Livingston, P C Ocular disturbances associ- 
ated with malnutrition, 753 
Lowenstem, A Perivasculitis retinae of young 
(Eales’s disease) , pathologic review, 757 
Lyle, T K Ocular disturbances associated 
with malnutrition, 754 

Lymphogranuloma Venereum associated with 
keratitis, 633 

Lysozyme, treatment of perforating wounds 
and burns of eye with 626 


McCulloch, C Clinical aspects of stereopsis, 
*171 

McDonald, P R Pigmented nevus of iris 
treated by iridectomy, 637 

McGavic, J S Visual disturbances associated 
with head injuries, *33 

McLean, J M "Soft glaucoma” and calcifica- 
tion of internal carotid arteries, 520 

Magnesium fluoride, reduction of reflections, 
*315 

Magnet See also under Foreign Bodies 
new permanent hand magnet in light of 
present day magnet-operation methods, 357 

Malaria, malarial papillitis, 742 

Malformation See Abnormalities and Deformi- 
ties , and under names of organs and 
regions 

Malingering, Falt’s test for establishing uni- 
lateral blindness , marked decrease of 
vision or malingering, 357 
trick test to detect night blindness "maling- 
erers,” 745 

Malnutrition See Nutrition 

Mangold, A E Wrong glasses from right 
prescription, 519 

Marcks, K M Plastic repair of deformities 
of socket and minor defects about orbit, 
*55 


Marfan’s Syndrome See Arachnodactvly 
Marsh M G Ophthalmic penicillin ointments, 
*284 


Measles, German See Rubella 
Mecholyl See Choline and Choline Deriva- 
tives 

Medicine See Ophthalmology , etc 
Military Sec Military Medicine 
Naval See Naval Medicine 
Tropical See Tropical Medicine 
Mcgalocomea See Cornea, abnormalities 
Meibomian Glands See Eyelids 
Meisenlielder E Stevens-Johnson disease, 
report of case, 631 

Melanowski, W H More important pages in 
history of ophthalmology in Poland, 759 
Meninges See also Arachnoid 

syphilis, unilateral internal ophthalmople- 
gia sole clinical sign in patient xv 1th 
syphilitic meningitis, 23S 
Meningitis, opticochiasmic , clinical aspects, 
747 


purulent, and death following ocular injury , 
report of case, 105 
Syphilitic See Meninges, syphilis 
Meningococci See under Meningitis 
Merbrom See Eyelids 
Mercurochrome Sec Tyelids 
Alethylatropinc , effects of atropine sulfate, 
methvlatropinc nitrate (metroplnc) and 
homatropine liydrobromidc on adult human 
eyes, *293 

Metropine Sec Methylntropine 
Michaelson, I C Traversing intraocular for- 
eign bodies with retinal defehnent 757 
Microceplinlus congenital enceph'-lo ophthal- 
mic dvsplasla *8^7 
Microfilaria See Onrhoeert iasb 
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Microscopy See under Glaucoma 
Military Medicine See also Aviation and 
Aviators , Naval Medicine , etc 
etiology and treatment of blepharitis , study 
in military personnel *445 
functional blindnes in wartime (diagnosis 
and treatment), 352 

hjstena in ophthalmology , experiences with 
New Zealand tioops in the Middle East 
628 

ocular complications of certain tropical dis- 
eases, 624 

treatment of war blindness 356 
Miosis See Pupils 
Mooren's Ulcer See Cornea ulcers 
Muscles, effect of operative alterations in 
height of external rectus insertion 748 
Ocular See Eyes muscles, Strabismus 
Paralysis See Paralysis 
use of aponeurosis of gastrocnemius muscle 
for plastic operations on conjunctiva 
fornix 509 

Mustard Gas See Gas poisoning 
Mycosis , chronic conjunctivitis of Internal 
angle consequent to ignored canalicular 
mycosis, 352 
Mjdriatics See Pupils 

Myopia , ophthalmic work in British general 
hospital In North Africa, 103 
relationship between visual acultj and re- 
fractive error in 629 
transient during treatment with sulfanila 
mide, 360 

Narcosis See Anesthesia 
Nasolacrimal Duct See Lacrimal Organs 
Nasopharynx, comparative study of bacterl- 
ologlc flora of nasal and nasopharyngeal 
membranes of patients with certain ocular 
disorders 739 

Naval Medicine See also Aviation and Avia- 
tors Military Medicine , etc 
amblyopia due to dietary deficiency , report 
of 8 cases 113 

pliotoretlnltis in antiaircraft look outs, 360 
Navies See Naval Medicine 
Nearsightedness See Myopia 
Neck, full thickness skin grafts from neck 
for function and color in eyelid and face 
repairs, 748 

Negroes, West African, trachoma in, 109 
Nerves See also Nervous System, Neuritis, 
Paralysis , etc 

fiber pattern of human retina, 757 
motor-sensory ophthalmoplegia 508 
optic bilateral partial ectasia of nerve head 
with peripapillary ectasia 502 
optic course of pupillary fibers in 739 
optic , vascular basis of allergy of eye and 
its adnexa *587 
Paralysis See under Paralysis 
Nervous System See also Brain, Cerebellum 
Nerves , Reflex etc 

ocular neurovegetatlve system , blue eyes 
and brown eyes 358 

ocular neurovegetatlve system in relation to 
ocular tension and pregnancy, 507 
pigmentary mobilization provoked by lesion 
of cervical sympathetic ganglion 354 
Neuritis, optic, malarial papillitis, 742 
optic polycythemia as neurosurgical prob 
lem 236 

retrobulbar and complete heart block caused 
by digitalis poisoning report of case, *478 
Neuroretinitis See Neuritis optic Retinitis 
Neuroses and Psychoneuroses See Hysteria , 
etc 

Nevi pigmented of iris treated by iridectomy, 
637 

NIckeson R W Retrobulbar neuritis and 
complete heart block caused by digitalis 
poisoning, report of case *478 
Nicolas-Pavre Disease See Lymphogranu- 
loma Venereum 
Nicotine See Tobacco 


Night Blindness accompanying retinosls 510 
trick test to detect "malingerers," 745 
Night Vision See Accommodation and Rcfrac- 
tlon , , 

Mtrophenol production of cntaracts in clucks 
with dlnitrophcnol, *674 
Nose See also Nasopharynx 
binasal hemianopsia, 515 
comparative study' of bactcrlologic flora of 
nasal and nasopharyngeal membranes of 
patients with certain ocular disorders 739 
rliinostomy and its indications, 627 
Nutrition See also Vitamins 
amblyopia duo to dietary deficiency, report 
of 8 cases, 113 

is malnutrition cause of tobacco amblyopia? 
759 

ocular disturbances associated with malnu- 
trition, 753 

Nyctalopia Sec Night Blindness 
Nystagmus, vertical localizing value of, 23S 

Obituaries 

Clay, Grady Edward, 498 
Ramsay, Andrew Maitland 319 
White, James Watson, 231 

Occipital Lobes Seo Brain 
Occupations See Industry 
Ocbrogaster Contrarla See Caterpillars 
O Connor Cinch Operation See Strabismus 
Oglo IC N Cyclofuslonal movements, *700 
Oguclil’s Disease See Night Blindness 
Ointments, ophthalmic penicillin ointments, 
*284 

Onchocerciasis, 239 

in Guatemala , preliminary report, 644 
research project completed 766 
Ophthalmia See also Conjunctivitis Eyes 
diseases , Keratoconjunctivitis 
Egyptian See Trachomn 
neonatorum, choice of sulfonamide in treat- 
ment, 501 

neonatorum sulfonamides in 740 
Phlyctenular See under Conjunctivitis 

OrnTHAi.MOi.ocic Revjfws 
Metabolism of retina, *328 

Ophthalmologic societies, directory of, 121, 
249, 373 647, 771 

Ophthalmologists requests for copies of war- 
time issues of American journals for oph- 
thalmologists abroad, 620 
Ophthalmology antiquity of 505 
history, exposure and fixation of eye in 
early days of cataract extraction *484 
history, more important pages In history of 
ophthalmology in Poland, 759 
Howe lecture in, 766 

hysteria in, experiences with New Zealand 
troops in the Middle East, 628 
Proctor lecture in, 765 
Teaching See under Education 
Ophthalmoplegia See Paralysis 
Ophthalmoscopy See Eyes, examination 
Optic Chiasm, optlcochiasmic arachnoiditis 
358 

optlcochiasmic meningitis, clinical aspects, 
747 

Optic Disk , Optic Papilla See Nerves, optic , 
Neuritis, optic 

Optic Tract See Nerves, optic 
Orbit, cholesteatoma of, 109 
clinical-pathologic correlations in cases of 
enucleation of globe 512 
complete unilateral ophthalmoplegia due to 
primary carcinoma of sphenoidal sinus 
syndrome of orbital apex and superior 
orbital fissure 246 
foreign bodies 744 

histologic changes associated with rheumatic 
infection of eye, 743 

new method and appliance for grafting eye 
sockets 509 
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Orbit — Continued 

plastic repair of deformities of socket and 
minor defects about orbit, *55 
removal of foreign body with aid of Berman 
localizer, 513 

Orthoptics See also Strabismus 
summary of reexamination of orthoptic 
patients with consideration of perma- 
nence of results, 359 

training course at Rochester Orthoptic Cen- 
ter, 102 

Otolaryngology, twentieth annual spring gradu- 
ate course in ophthalmology and oto- 
laryngology, 622 

Owens, W C Intraocular hemorrhage fol- 
lowing extraction of cataract, 517 
Oxidation-Reduction potential of retina, *332 
Oxycephaly See Acroceplialy 
Oxygen, deficiency, anoxia of retina, *335 

Paisy See Paralysis 
Pannus See Trachoma 
Panophthalmitis See under Eyes 
Papilledema See Neuritis, optic 
Paracentesis See Eyes, surgery 
Paralysis , complete unilateral ophthalmoplegia 
due to primary carcinoma of sphenoidal 
sinus syndrome of orbital apex and supe- 
rior orbital fissure, report of case, 246 
divergence, and head trauma, 108 
General See Dementia Paralytica 
malignant exophthalmos or exophthalmic 
ophthalmoplegia, 749 
motor-sensory ophthalmoplegia 508 
ocular , vascular basis of allergy of eye and 
its adnexa, *580 

physiologic factors in differential diagnosis 
of paralysis of superior rectus and supe- 
rior oblique muscles, *661 
synhmetic pupillary phenomena and Argyll 
Robertson pupil, 107 

tendon transplantation for paralysis of ex- 
ternal rectus muscle, 247 
unilateral internal ophthalmoplegia , sole 
clinical sign in patient with syphilitic 
meningitis, 238 

Paratrachoma See Conjunctivitis 
Paresis See Dementia Paralytica 
Pathology, American Registry of, 763 
Army Institute of, 762 
Pediculosis as cause of blepharitis, *455 
Penicillin, ophthalmic ointments, *284 
Therapy See Cornea , Eyes, diseases , etc 
Perception See Color Perception, Space, per- 
ception 

Perera, C A Detachment of retina , patho- 
logic and therapeutic considerations, *531 
Periarteritis nodosa affecting eye, 104 
Perimetry See Vision 

Periodicals, Oftalmologlcheskly zhurnal 764 
requests for copies of wartime issues of 
American journals for ophthalmologists 
abroad, 620 

Perivasculitis See Retina, hemorrhage 
Pfeiffer, R L Roentgenography in ophthal- 
mic diagnosis, 639 

fin See Hydrogen Ion Concentration 
Philps, A S Venous changes in retina in 
diabetes, 760 

Plilyctenulosis See Conjunctiva, tuberculosis 
Phosphate See Phosphorus and Phosphorus 
Compounds 

Phosphorus and Phosphorus Compounds , or- 
ganic phosphate in retina, *330 
Photosensitization See Light, toxicity 
Pigmentation See also NevI 

pigmentarv mobilization provoked bv lesion 
of cervical sympathetic ganglion, 334 
Plastic Surgery , full thickness skin grafts 
from neck for function and color in eyelid 
and face repairs, 74S 

plastic repair of deformities of socket and 
minor defects about orbit, *35 
reconstruction of lids, 308 


Plastic Surgery — Continued 

total reconstruction of upper lid (blephar- 
opoiesls), 507 

two step method of plastic repair of con- 
junctival sac, 749 

use of aponeurosis of gastrocnemius muscle 
for plastic operations on conjunctiva for- 
nix, 509 

Pneumococci, suitability of experimental cor- 
neal lesions for evaluating local sulfona- 
mide therapy, 750 

Poisons and Poisoning See under names of 
substances, as Digitalis , etc 
Polycythemia as neurosurgical problem, 236 
Poradenitis See Lymphogranuloma Venereum 
Postgraduate Education See Education 
Pregnancy , changes m lens of embryo after 
rubella , microscopic examination of 9 
week old embryo, *135 
congenital defects and rubella, 502 
ocular neurovegetative system in relation to 
ocular tension and pregnancy, 507 
Premature Infants, congenital enceplialo- 
ophtlialmic dysplasia, *387 • 

glaucoma in , report of case, 241 
retrolental fibroplasia, 364 
retrolental fibroplasia in, Terry’s syndrome, 
362 

Prescriptions and Prescribing, wrong glasses 
from right prescription, 519 
Pressure See Blood, pressure , Tension 
Printing , types, paper and printing m relation 
to ej’estrain, 741 

Prisons and Prisoners, amblyopia due to diet- 
ary deficiency, report of 8 cases', 113 
ocular disturbances associated with malnu- 
trition, 753 

Prizes, Treacher Collins prize essay, 22S 
Proctor lecture in ophthalmology, 763 
Piostliesis See under Eyes 
Prowazek Bodies See Trachoma 
Pseudoisocliromatic Test See Color Perception 
Pseudoxanthoma elastlcum , vascular disease 
associated with angioid streaks of retina 
and pseudoxanthoma elastlcum, 368 
Psychoses See Neuroses and Psychoneuroses 
Pupils, contraction , effects of atropine sulfate, 
metbylatropine nitrate (metropine) and 
homatropine hydrobromide on adult human 
eyes, *293 

effect of diisopropyl fluorophospliate (“DrP”) 
on normal eye, *17 
segmental movement of, 628 
synkinetic pupillary phenomena and Argyll 
Robertson pupil, 107 
Purkinje, Johannes Evangelista, 732 
Pyrexia See Fever 

Radiations, Therapy See Eyes, diseases 
Glioma , etc 

Rand, G Effect of quality of illumination 
on results of Ishihara test *6S3 
Rav, B S “Soft glaucoma” and calcification 
of internal carotid arteries, 520 
Reading disability , pediatric problem 625 
types, paper and printing in relation to 
evestrain, 741 

Recruits See Military Medicine, Naval Medi- 
cine etc 

Reflections, reduction of, *315 
Reflex course of pupillary fibers in optic 
nerve, 739 

cyclofusional movements, *700 
Refraction See Accommodation and Refrac 
tion 

Respiration and ghcolvsis of retina, *332 
respiratory quotient of retina *34 i 
Retina, Blood Supply See also Thrombosis 
etc 

blood supplv , vascular disease associated 
with angioid streaks of retina and pseudo- 
xanthoma elastlcum, 3CS 
blood supplv, renous changes In diabetes 
760 
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congenital encephalo ophthalmic dysplasia 
*387 

detached *347 

detachment, end results of operation with 
follow-up of 55 successful cases 510 
detachment, illuminated electrode for, 630 
detachment pathologic and therapeutic con- 
siderations, *531 

detachment, treatment of war blindness 
35G 

detachment, with traversing Intraocular 
foreign bodies, 757 

double thrombosis of central vein of, 239 
hemorrhage perivasculitis retinae of young 
(Bales s disease) , pathologic review 757 
Inflammation See Betinltls , Betlno- 
choroldltis 

Instrument for locating retinal ruptures 
during operation *225 
llpcmla retlnalis, 521 
nerve fiber pattern of human retina 757 
periarteritis nodosa affecting eye, 104 
recurrent glioma treated by Chaoul s method 
of roentgen irradiation, 109 
similarity of developing retina and brain 
wall In human embryos, 351 
vascular basis of allergy of eye and its 
adnexa *583 

visual disturbances associated with head In 
juries, *33 

Betinltls experimental pliotoretlnitls, 503 
photoretinitis In antiaircraft look outs, 300 
retinosis accompanying night blindness 510 
Retinoehosolditls use of neutralizing antlbodj 
test In diagnosis of human toxoplasmic 
choroiditis *677 

Retinopathy See under Retina 
Retinosis See under Retinitis 
Rheumatic Fever histologic changes asso 
elated with rheumatic infection of eye 
743 

Itlilnopharynx See Nasopharynx 
Ridlev n Ocular disturbances associated 
with malnutrition 753 

Rlttler M C Effect of quality of illumina- 
tion on results of Isliihara test, *G85 
Roentgen Rays Therapy See under names of 
organs regions and diseases, as Eye, dls 
cases Glioma etc 

Rubella and congenital defects, 502 

changes in lens of embryo after rubella 
microscopic examination of 8 week old 
embryo *135 

von Sallmann, L Ophthalmic penicillin oint- 
ments, *284 

Sarcoma See under names of organs and 
regions 

Sauer, J J Anomalies of Iris , report of 
2 cases, G40 

Scheie H G Keratitis associated with 
lymphogranuloma venereum, 633 
Vascular disease associated with angloid 
streams of retina and pseudoxanthoma 
elasticum, 3G8 

Schepens CL Is malnutrition cause of 
tobacco amblyopia? 759 
Schiptz Tonometer See Tension 
Scientific Exhibit Atlantic City Session of 
American Medical Association 764 
Sclera dermal lipoma of conjunctiva with 
scleral cyst and coloboma of palpebral 
angle 353 

histologic changes associated with rheumatic 
* Infection of eye 743 

instrument for locating retinal ruptures 
during operation *225 
Surgery See under Cataract Glaucoma 
surgical approach In treatment of penetrating 
injuries in region of ciliarv body 104 
vascular basis of allergy of eye and Its 
adnexa, *602 

Sclerosis multiple with late onset of symn 
toms, 238 


Scopolamine See Anesthesia 
Scotch Tape allergic reaction to 620 
Scotoma as complication of decompression 
sickness, *220 

central as early symptom in diagnosis of 
intracranial conditions, 50S 
visual disturbances produced by bilateral 
lesions of occipital lobes with central 
scotomas 106 
Scotometry See Scotoma 
Scrofula See Tuberculosis 
Seborrhea , seborrheic blepharitis, *452 
Secretions, Internal See Endocrine Glands 
Serum Sickness See Anaphylaxis and Allergy 
Shapland, C D Ocular disturbances asso 
mated with malnutrition, 754 
Shipman, J S Pigmented nevus of Iris 
treated by iridectomy, G37 
Short Waves See under names of organs, 
regions and diseases, ns Eyes diseases, 
etc 

Sibley T A Metabolism of retina *328 
Sitchevska, O Retrolental fibroplasia In pre- 
mature Infants Terry s syndrome 362 
Sjogren’s Syndrome See Keratoconjunctivitis 
Skin Diseases See also Herpes etc nnd 
under names of plants and drugs, as Peni- 
cillin , etc 

full thickness skin grafts from neck for 
function and color In eyelid nnd face re- 
pairs 748 

Skull See Cranium 
Steeple See Acrocephaly 
Sloan L L Selection of color vision tests 
for Army Air Torces summary of studies 
made at Army Air Forces School of Avia- 
tion Medicine, *263 

Smith H L Retrobulbar neuritis nnd com 
plete heart block caused by digitalis 
poisoning report of case *478 
Social Conditions social and medical prob 
lems of phlyctenular disease in Dublin 
501 

Societies alumni meeting of New York Eyo 
and Ear Inilrmary 372 
Belgian Society of Ophthalmology, 766 
foreign directory of 121 249 373, G47, 771 
International, directory of 121, 249 373, 

647 771 

local directory of 128, 25G 380 G54 778 
national directory of 124 252 376 650 774 
ophthalmologic, directory of 121, 249 373 
647 771 

Philippine Oplithalmologlcnl and Otolaryn- 
gological Society, 622 

sectional directory of 125, 253 377, 651, 
775 

state directory of 12G, 254 378, G52, 776 
Washington D C , Opiithnlmologlcnl Society 


Society Trai,sactions 

Annual Congress of Ophtlmlmological Society 
of United Kingdom 752 
College of Physicians of Philadelphia Sec- 
tion on Ophthalmology, 113 245 368, 631 
New York Academy of Medicine, Section of 
Ophthalmology 240, 362, 512 G39 
Second Pan American Congress of Ophthal- 
mology, 111 

Sodium hydroxide , alkali bums of eye , clini- 
cal and pathologic course *189 
Soldiers See Military Medicine 
Space perception , clinical aspects of store- 
opsls *171 

perception , cyclofuslonal movements, *700 
perception depth perception and flying 

ability, *155 

Spaeth E Tendon transplantation for paral- 
ysis of external rectus muscle, 247 
Spasm hemifacial report of 2 cases 240 
hemifacial review of 10G cases 106 
Spectacles See Glasses 
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Sphenoid Bone , motor-sensory ophthalmo- 
plegia, 508 

Sphenoid Sinus , complete unilateral ophthal- 
moplegia due to primary carcinoma of 
sphenoidal sinus syndrome of orbital apex 
and superior orbital Assure , report of 
case, 240 

Squint See Strabismus 

Stnnnus, H Ocular disturbances associated 
with malnutrition, 754 

Stapln lococci , staphylococcic blepharitis, *453 
Steeple Skull See Acrocephaly 
Stcreopsls See Vision 

Ste\ ens-lohnson Disease See Erythema multi- 
forme 

Stocker, P W Experimental studies on blood- 
aqueous barrier , new clcctrophotometrlc 
method of measuring concentration of 
fluorescein In aqueous, *012 
Stokes-Adams Disease See Heart block 
Strabismus effect of operative alterations In 
height of external rectus insertion, 748 
heredity as factor in squint 108 
management of vertical deviation, 240 
resection of inferior oblique muscle In 
lnpotropia, 359 

Sti nndVn rg-Gronblsd Syndrome See Pseudo- 
xanthoma elastlcum , Retina, blood supply 
strong P S Llpemla retinalis, 521 
Sturm’s Interval See Astigmatism 
Sulfanilamide Sec Sulfonamides 
Sulfonamides, Injection into anterior chamber, 
110 

Therapy See Eyes, diseases. Ophthalmia, 
Trachoma , etc 

transient myopia during treatment with 
sulfanilamide, 360 
Suprarenals See Adrenals 
Surgery See Apparatus , Instruments 
Sutures and under organs and diseases, 
as Cataract, Cornea, Eyelids, Eyes, 
Glaucoma , etc 

Plastic See Plastic Surgery 
Sutures See also Cataract, extraction , etc 
method of closing cataract Incision by 
sliding large conjunctival flap from above 
down over corneoscleral suture, 118 
results of use of secondary sutures in gran- 
ulating wounds of lids and neighboring 
regions 744 

Sympathectomy, ophthalmoscopic changes asso- 
ciated with essential hypertension as guide 
to 521 

Syphilis See also under names of organs, 
regions and diseases 

pathogenesis of ocular complications of 
arsphenamlne dermatitis, 742 
unilateral internal ophthalmoplegia , sole 
clinical sign In patient with syphilitic 
meningitis, 238 

Tangent Screen See Vision 
Tarsertomy See under Eyelids 
Tassman I S Complete unilateral ophthal- 
moplegia due to primary carcinoma of 
sphenoidal sinus syndrome of orbital apex 
and sunerlor orbital Assure, report of 
case, 246 

Tattooing modern, of cornea, 740 
Tears See also Lacrimal Organs 

mucocutaneous junction of lid margin, 757 
treatment of perforating wounds and burns 
of eve with lysozyme, 626 
Teeth diseases , role of focal infection in 
ophthalmic disease, 625 
Tendons transplantation for paralysis of ex- 
ternal rectus muscle, 247 
Tenon’s Capsule See Orbit 
Tension See also Glaucoma 

ocular neurovegetative system In relation to 
ocular tension and pregnancy, 507 
relation of adrenal glands to Intraocular 
pressure, 741 

standardization of so-called Schlptz tonom- 
eters, 357 


Terry’s Syndrome See Lens, Crystalline 
Thiamine (\itamin Bi) in ophthalmology, 229 
Thomas, C I Preservation of corneal tissue 
for transplantation, *321 
Thrombosis , branch thrombosis of middle cere- 
bral artery, 108 

double, of central vein of retina, 239 
localizing value of vertical nystagmus, 238 
of central retinal vein, 629 
Thygeson, P Etiology and treatment of 
blepharitis, study in military personnel, 
*445 

Tissue therapy, 361 

Tobacco, is malnutrition cause of tobacco 
amblyopia? 759 
Tonometers See Tension 
Toxoplasmosis , use of neutralizing antibody 
test in diagnosis of human toxoplasmic 
choroiditis, *677 
Trachoma and blepharitis, *456 
in West African Negroes, 109 
sulfonamide therapy of, 511 
Transplantation See also under Cornea , Eye- 
lids , etc 

tissue therapy, 361 

Traquair, H M Ocular conditions associated 
with malnutrition, 755 

Trauma See under Cornea, Eyes, Lens, 
Crystalline Sclera, etc 
Tropical Medicine, ocular complications of 
certain tropical diseases, 624 
Tuberculosis Sec also under special struc- 
tures of eye and name's of diseases, as * 
Conjunctiva , etc 

ophthalmopathies of tuberculous origin, 355 
tuberculin sensitivity and. ocular processes, 
504 

Tumors See Cholesteatoma , Glioma , Lipoma , 
etc , and under names of organs and re- 
gions, as Eyelids, Orbit, etc 

Ulcers See under names of organs and re- 
gions, as Cornea, etc 
Mooren’s See Cornea, ulcers 
Ultrashort Waves See under names of organs, 
regions and disenses 

Uvea, inflammation , treatment of nonspecific 
uveitis with penicillin, 239 
surgical approach in treatment of penetrating 
Injuries of sclera In region of ciliary body, 
104 

vascular basis of allergy of eye and Its 
adnexa, *593 

Uveitis See Uvea, inflammation 

Valle-Dutemps-Bourguet Procedure See Lac- 
rimal Organs 

Vasomotor System See also Arteties, Blood 
pressure , Sympathectomy , etc 
vascular basis of allergy of eye and Its 
adnexa, *551 

Veins, Retinal See Retina, blood supply. 
Thrombosis 

Viruses See Herpes, Trachoma, etc 
Vision See also Accommodation and Refrac- 
tion , Blindness , Eyes, examination , Eyes, 
physiology , etc 
Color See Color Perception 
colored , retrobulbar neuritis and complete 
heart block caused by digitalis poisoning, 
report of case, *478 
cyclofuslonal movements *700 
Defective See also Astigmatism, Myopia, 
etc 

defective , Ealt’s test for establishing uni- 
lateral blindness, marked decrease of 
vision or malingering, 357 
depth perception and flying ability, *155 
disturbances associated with head injuries, 
*33 

disturbances produced by bilateral lesions 
of occipital lobes with central scotomas, 
106 

fluorescent colors in tangent screen exam- 
inations, 245, *537 
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localizing value of temporal crescent defects 
in visual fields 237 

ocular disturbances associated with mal- 
nutrition, 753 

phenomenon of visual extinction in homony- 
mous fields and psychologic principles In- 
volved, 746 

relationship between visual acuity and re- 
fractive error in myopia, 629 
review of old bool Conservation of Vision, 
J G A Chevallier, Pans, 1812, 101 
ruler for measurement of visual fields on 
tangent screen, *617 

Stereoscopic See also Space, perception 
stereoscopic, clinical aspects of stereopsls, 

*171 

stereoscopic in binocular aphakia, 760 
Vitamins See also Thiamine , etc 

amblyopia due to dietary deficiency , report 
of 8 cases 113 
Bi See Thiamine 
deficiency role in blepharitis, *457 
Vitreous Humor cholinesterase content of eye 
356 

extraction of cataract in presence of fluid 
vitreous, 641 

penicillin in treatment of acute endophthal- 
mitis report of case *736 
perivasculitis retinae of young (Eales’s dis- 
ease) pathologic review 757 
surgical treatment of hemophthalmos, 110 

Wagener, H P Retrobulbar neuritis and com- 
plete heart block caused by digitalis 
poisoning, report of case *478 


War Seo also Military Medicine, Naval 
Medicine , Wounds , etc 
enucleations in wartime, 360 
functional blindness In warttmo (diagnosis 
and treatment), 352 

ocular disturbances associated with mal- 
nutrition, 753 

renucsts for copies of wartime issues of 
American journals for ophthalmologists 
abroad, G20 

treatment of war blindness 350 
Weil-PolK Reaction face Trachoma 
Mcizcnblatt S Penicillin in treatment of 
acute endophthalmitis , report of case, 
*73G 

Mengcr S Removal of foreign body from 
orbit with aid of Herman localizer 5U 
Wove II M J Ocuinr disturbances asso- 
ciated wltii malnutrition 754 
Wcxler, I) Glaucoma in premature Infant, 
report of case 241 

Whitten R H Scotoma as complication of 
decompression slci ness *220 
Moif A V Effects of atropine sulfate 
mctlivlatroplne nitrate (metropine) and 
homatropine hydrobromidc on adult liumnn 
eyes *293 

Violit H Mucocutaneous junction ol ltd 
margin 757 

Vorhpians Compensation industrial ocular 
lesions ns covered b\ Argentina law 505 
Wounds See also Military Medicine, Mar 
treatment of perforating wounds and burns 
of eye with lysozyme, 626 

Zugsmith, G S Plastic repair of deformities 
of socket and minor defects about orbit 
*55 




